at away from the granlte contaetg/

‘Qf onlv )OO fe\

‘yhornblenae granmie to a quqrtz~h@rmb15nde syenmte.‘* The

: range 1ﬁ cmmposthon ﬁaaed on volumc analySES ib a8 ru110w5~~

quart 7»84%9 m&droclﬂnemmicroperthl%e and plagic lase 4 BB%s'm

hornblende 12«56@3 iron ore mxnerals 1~3% rgtt 1 sagnmflaant ‘@T

,‘? thab thy lowest quarﬁz counﬁ of 7% wae asaacﬁated with thé

 fh¢ghesh felspar count (préaominantly miofoe11n9~t’ 
miv*cpeﬁrtime) /mf‘ %5%, an& thp, hl{;he.sh @wmm@ coum Qf

“w,nﬁé%. ‘}T%ma CDmeditloﬁ, bach on a bhds ﬁectfon tqken \ifﬁ

! .
frpm tﬁi\%Eﬂ%ré GL 4 1drga dyke, is thcuaht ho rnpveseni ~
i i‘ § . " : ’ ‘ 1

&i
|

"; R T ‘ [







m-—f.cﬂm.on ERACTURES

. HUL\NG

yRE

ul
b
>
(-
W
=
>
X
o
O

o
B
Zz
<
)

oRANITE

s hd -
o . o
B - i

LY
«Tr.#. 49

<

B
AT




‘r,l o

.

e

the umccﬂtamlnated lamprouhyrxo materlal.

P

| Narrcw dykes u§ually have the composmtxon 0f 8 hornu‘ﬁf‘
Wfb‘ende granmte, which 18 also the compos;hmon of marglnalj“!w
- cﬁntaot zone in,the wLﬁaf dykes.;“vhs% the‘mamn mass ofﬁ
7Uthe dyxexms poorer 1n quartz but much rloher in.hornbaende

d mloroclinenmicroperthlte, cOntamlnatlon by the adaacen”\

wjgranmte must have taken pldge, L ~‘  g{l.:ﬂ, ox‘

‘"E‘ﬁﬁaoemant“ : ‘iﬂ Jf ‘*‘,‘ ‘V”!‘\‘Q."7*_v'“‘ | |
; The dykes were lntruded “hen the«granibe had more or i
less cﬁmplefely orvstallluea¢ : Thls is. proved by‘the

"
f!

’ Grani%c xenolith@ onour 1n the dykae, often ao dhgulér

‘A‘\k\s s
vk
A

‘fragments, amd ﬁlmO as partlally‘dmgeated mater;al,@j”*“

2) Flow structures are absarved in the wmﬂe aykea, wi%h

tparallel to the marging.‘\ﬁr‘H ,”"‘ ?“,‘ RER ““‘<'u“”V ;
j(ﬁ) Chilled cnn%acts occur agalnst bha grnwlte hos*} ofhen T

iy a5a0c1ated wlth mlner asammilanlon of the“grani*e wailgr ”j‘ ‘

ff4) DllataLJONal fractures can ooy only after almoat

complete solmdlficatmon of the gran;to 8% that hOleOﬁa”

‘;n é&ahes aldng whlch dvkes have been emplaced (Pig. 17)
ﬁ(%) Qﬂtshmots from thﬁ*aykes frequently fullow mlnor jo;nt

'pahterus this again eould only happen aftar nare oy 1esg

SO ; ,\
i 0 R \
i ' N

;
)
?;}il Yy Y ' ! s o ‘ ”



i Slizht displacerent of g lanprophyre dyke, not
f veflected in the bordering granite,

i Flate 2%,

! AL N i O U e
! A h) N LA n Wl
P My 3 o haEnd

-,

Disploceuent of the rronite ng 1amprophyre dyke
along o curving Lrrepyular Cescture,
Maximum widtlh of dyke = 18 lanches,




Uomﬁlebe 011&1410&%10n of the qranlte.« ‘ L

The foliﬁw1n& pomhﬁs are ab varlanoe W1th thls “”\wﬁh'

deductmcn.—

o w

Wit \ T ‘ ' " e
: S°me of the ﬂykes are faulted, The dislocating

fra tuges, whlle clear 1n the dykes, fvequentjy cannot be

"
[

’ﬂy— observed in the nelghbourlng gronive (Plate 22) | SUCh

featureb heVe been observed in other regions, (Brmdgewaﬁér s

1963 Wattez‘son 1962) i 1s thought that uubsequent \‘
healln& took place in the gran‘We.‘ This deflnltély appears ifﬁ
to hQVe béen the oase at Shabani, Qhere recrvgtallisahian |
Df the granite in llne wmth the dl&locatmne fracture plane i
‘ms 1ndxcaﬁ@d by & slaaht 1norease iﬁ\graln 31ae¢ﬁ '

(il) Pmnching and lensing of bhe dykes ere common feaﬁures, q

’but it 1s thought unat these are eaurd by preh&yke

:,‘1q%ructurea in the graﬁiteﬁ . L ‘ |
‘ f (4ii) In thin scctlon 1t .can be frequenfly ueén that quartz Q;ﬁ
;"5¢iana felspar orystals from the gramibe~sldewall have been e
iw5m: 1ﬂc&rpovate& in the ayLe matermal Thlb is etplalnag by
 ”hcat from the dyke remobilising the granmte at the cnntacﬁ

‘ _to form a crystal ftah whioh has” beenjdrawn 1nho the dyke
 ‘§”‘ t? flow movements operahing in hhé molten dyké, tbrmcd 7

| sjbaakwvelnxng (Fig, 17). o | e

Oripin‘ - {«Jj , ,
Tb@ldeeﬂ ar@ clearﬁy a§g0c1ated with the yomnger

I ‘V

w?fnmjpgraﬁlta,> Similar dykus have been abaerved ih cﬁher realonﬂa




[

R

[E 80.

- N I
DL f -

-, where it has besn g enerally as reed that they have 1ntruded

o EQ;alopé shrlnkage 1ractures, resultlnm from the cooling of
“Lhe ranlte4f Ihls is gquite olearly demcnstrated in the
yr;ahabanl younger granite ag already outlzneda

Whetber the more baamc mnaterial, félmulve to. the

granlte represents a differentiate from the macma, perhaps
ﬁofﬂpalmngenetmc origin (Dietrich 1960), the 1ntruslon of
}?fused basic counhry rock along dcep—ueated shear 4ones

(Watterson 1962), or the reappearunca of a baalc froﬂt

‘ N \Q
;formed during mlgmaulsatlon and braniwlsation al depth, 15/

purely within the realms of spéculatlonu

‘The associabion of hornblendé W&th mlcrocllne»‘

\a,mxcroperthite, and the evldence for thp quartz cantent "

having been 1nmtmally low in the dyke, leads tha wrlter to

believe thaﬁ the dyke formed elther from & more ba31c

dlfferentlate at depth of the granite itself, or w
cantgmihation of granite magma by digested basic coﬁnﬁfy

\\ rock, | | | -

The Lamprophyras are contemporaneous wlth the aplite

'and péﬁm&fate dykes in the @r anite, If hhere hasg been a |
separation of the granite magma during emplacement imbo

. alkali felsparnrlch ana guartz- rioh fractlons, there tan be

ho Ub3ectlon 6 & furfher d1V1smon into a felsPQrmamphlbale

fraction occurving at depth.

s e iietarkean | ekl e il ke, i T s



Micrograph of graphic granite (runite).
Cuartz is in extinction, Light coloured
mineral mainly microcline-microperthite,
X ee. Grogoed nicols, Slide X 4264,

Plate 25,

Micrograph enlarpgement of plate 25; showing
the angular relationshiy of quartz (white)
in micreecline-microperthite,

X 60, Crosged nicolus, Slide X 4264.



Flate 24,

Micrograph of graphic granite (runite).
Cuartz fg in cxtinction, Light coloured
i

|

i

i

|
‘j wineral mainly microcline-microperthite.
1

]

{

|

J

X 22, Crossed nicolg, Slide X 4264,

Mierograph enlurgement of glate 25, showing
the anguler relaotionship of quartz (white)
in aicrocline-microperthite.

X 60, Crossed nicols, Slide ¥ 4264,

gt
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|~ Deseripbion of Pegmebito and Ablite Ocourremces.
won V K

These rocks, described bolow, hre associateﬁ‘ﬁihh th%-

T =

intru31on of tha youn er: pfanlte.

R e

| Graphzc Granite, . ﬂ” . ‘ Uﬁ K
% Although this rock is no longer recognlsed as o true 1
pegmatlte as deflned by Hauy (Hatub Wells & well Ty 1952;,

it has formed frqm a residual granlte fluid, and is

N% freauently‘associated with upllteﬁ and simple pegmatltes at

w&habanm." This distinctive runic texture (Plates 24 & 25)

mr

v,
R

ig a ootmon feature near the contact of large grahzte dykes“
“ w;%h uﬂe ”nelSB.: It bag also been observed at the ap11t93 |
~\A,contaot with the granmte the granite/gnelss bontact, and
| f@rmM tha ﬁarglnal aone of the granite’ bongue (?1g. 18 and
Eﬂate 1) | | |

Narrow 0raph10 granmte veiqs have beern founﬁ 1n the

granite and in the EUEISS' Vhlume analyscﬁ carried out

=
bl

on samples taken frmm both areas, show thet the ratio of 5 ;
”quartz to felapar (mplnly mlcrocllr@~m1crwperthite), is .
32z 6& for the grarlte sress and 39:61 for graphic veins' in
} the mnciés. The modal count of felspar and quartz Anfthg
70graph1¢ pegmatites found oh the granite, aré neapver to the
cotistant rahmos of 30470 observed by Hatoh, Ualls & Uells,
“{opicitb. ),who suggest that this raﬁio is the result of
‘ crystalﬁmsaticn of a eutectlo mixture of the two aomponents,

In most th:n aect¢ans the host £ lspar is o pmﬁk

it



Micra rsul of grochle sronite showing an
exervdution rim of nuartz (o), ot the ~uarts
(viock wineral) nicreeline-micrssertlite

border, L 6O, Crossed nicols, Slide X 4053,

pedmatite veln with rraphic berders,

M R |
i, *hhive,
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\ ‘ S \\\
‘~m1croc11ne~mlcroperth1te (hlch ooc&sional]y shows\a reaction

im wmth the quartz. x‘This rim, WHLQH appeara to be, \\‘ .
ﬁ exso1ved felspar, prapably regresents‘the realdual 7 '
liquld aner eutécﬁlu crystalimsatlon.(”l xe 26). ; B

) 5 =

The angles ob@eﬁde betwe@n the qqut@ and felspar 2 ‘@ 4

,fiw VBrtmcal axes varzed frcm.7?~76 oy xour~determ1nat10na,_)

| as agwmnst 70 recorded by Teramann (Hatc h, wellq & Wells, Vﬁf;

Opdolt ) S “ o s e

One felspar crys tal wds left unldentlfied. 'This :
occurred 1n a thln section of a gruphlc pegmatmtc veln in j, ?

~the gneiss, near %h@ Ngome granltepeontact (an; 1) 1t

appeared to be an.untwlnned mzcroclane, but opumv l meaﬁurew,‘\
ment of 2V gave a renge of 74~78°} i, e. 1ntermeaiate betweeﬁ u

mlcrocllne %nd mrthoclase.w h 'q,ja L

Plagioc]ase traces ocmurréd in all saaplaa eyamxned,

1“ but aid 1ot exceed 1%, Lhe plaW1oolase was 1dent1fied as’
s;‘@ By alh;te—olxgoolgae having. on aver&ge a low@r~anorhh1te PR
‘ contant (11«13%) than Lhat xound in the granlte.,_

. Q\ N : ‘ ‘ .

i Smmgle Pegmahztes, P : ,~f I i
l*wv‘ﬁ These ocour in the ranxte and Ln thu gneisy as ngrrow

3 it
v I

?;“ﬂ aykes, less tham N test wiae, str:klng in a northérly

© dircction with a verhiéai tm 0° dlp east¢ ihey mrg? o

frequenbly a;aoclateﬂ wit h aplxtes, w1bh which. they\farm

i8]
e

mtrikang Leabares that - can be trace& across the' ¢ nelss tu

& , K\‘ ‘é/““’ . - C . T

iy ‘g o o
by \



hny A @ R

s ﬁhe Shabanm Ultrabaqic footwall oontact‘ On "ﬁd oy ﬁhmte,};

‘narrow pegmatlb* velns é&adc imperceptablv 1nt0 ataoarse toy

‘médlumugréined granmte, “with a slmple phamerxcic aqsemblaae B
" - ’ ‘f,i

“~Wof quartzlgﬂd fel yar (”1ate 27) o "l, o —Y“ 7‘ﬂ .

In haid sp901men, the rocw has a plnk cclour uhem fresh _I

‘\:\

»Vdue o a pre&om nenﬁe of microcllne~perthxte | Thc Ouher

ffmineralb pre o2eh t ar& esaentlally the sume wq found in the

5 mamn granmte, i e.uquartz,@o 1 oclase and musoovmtea ( o

b anditourmallne occur in oo

3 Pneumata1it1o mlﬁerals, ay

. xsolatad concentrablona. “‘“~g?"L Lo ‘ f“* s

Mugcovxte occurs a¢ s film Coatlné fractures and Qonntﬁw‘;‘”

W

“1“fp1an@s.l Océasiona?ly it may form gmell bookq of miﬁh 1n

‘fy[vughq qnd opnn fr&oﬁures. ‘ The mlca platés ane usuallv

\‘ \511€1*1* a“%Wﬁ@unlndlcatxng mlnor past erystalliSatlon

[

e . g ol e o i
“ﬂgrma ﬂreylshuwhlte varxety, and iﬁ(”,
@ A\ 47

&mally when asSUciateﬂ wlbh aplmtlcw‘

Tl
Y N

RN

\\v

Ih@ felabars are n@rmally parﬁly

\mrmie Lmvmally ahtaok;ﬁg f“@

»
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Plate 28.

: Aplite vein cutting grenite (mottled), and
enclosing a xenolith of gronite, Xenolith
i porellel to the anlite strike indicated
by the direction of %he hummer,

T A St ruan

g

p T 5 e i
e
I T

e i

Hicr@grayh of rlate 28, showing the sranite
genollth i g fine groined aplitic Eroundmass,
i 40, Crossed nicols, Slide X 46585,




mA  MLne» They are frequently asggclat@a w1th Pegmatltes, g
Nformlng cbmn031tm ve¢ns, and as pure Saparatc“gnﬁruslons‘ f

:whlch may e’ found SQVeral mmles from the grqnmte contact, L

HThey consmgt predam¢nently of quarha. Volumu analvses WQ} ;;?
howe@ quartz to be consﬁantly in eyces ot 70%; with a ot

_gf;re sacoharoldal tcxbure. \ Thms rch is, ther@fore hard
e o '\ I 'j ;
‘”@and ¢ompaot, and is @xtremaly resistant no eraumon‘ Fe~,nu LR

[

Py

‘ ”,;ﬂulphadcsfare oommonly found, erﬂclpdlly pyrmté whnch

&ue te Lhe pref@rential WGch@PlHA is normally 1eacbed out,

o

k ‘ €IVln€ the rockua pornug, pltted appearance. %u 7
*féﬂff;; Aﬁlltc dvkés rarely nxaeod 6 fect in wmdth, and aw:*ef‘k‘”“r
( normally l»; feet wide, with a near Vértlcal dlp. Narrow fo ;

'strlngurs' of aplite may foru offmhoots fron B mamn dyke“,ef

W@iﬁﬁbé narrow veinletsvappear‘ta haVe‘prefar@ﬁhiailyifallowed;»=s

.“‘ ar
o ‘nuint planes and fractures, and nay somplebely cnclose small

bodmeb of granite by rejoining th maln dyhe (Elabcu ¢8 & 29).~¢
hdrélddl '

v .fJ

Thc dyka rang@ in colour from & fzne saac

\[pura whiﬁa fmrm, te a grey glasuy yoolk. Tho latter coul%

;\;bu termea a fcl ive and ooours uaually in hhe ?nexss,

‘ff?aﬁﬂmng’mnbo the whiter Form nlong Su?lk@ as the yranite
o “ant&Gt 1:»3 ﬁppl&o ache dé \ , : , | (‘R o |
. Aﬁllme ailla, though TAra, haye‘b@cn obscrved on the ﬁ

‘ | " )
- ; . ' ' . 3o [ IS
. . bl ik
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‘ i S BT SO ,
: N B

SNERT R
pherepaRel = S

Vgraﬁl"g and also near the oregt ox the Prlnce of Wales

‘yaﬁgg; These hllls, which represent an outlmer af the‘ﬂ
| ,Shapanl Ultrabasmc complex, are not shown on either of thé  :”‘
7‘@§p8' iof ?hoy ochr appr Y mmately 6 m11GS from the nearcgt R

‘granitn‘eprsure;‘i The sill, Vthh is 20~3O foet think, ‘Q;fﬁ%

fforms a resmstant canning to 0ne of the qmaller peaksa

e Thc apllte 19 often coabed ﬂlth a brown Eﬁaln’ due to

”yﬁhc dccomposlﬁlon ox pyrlte aﬂd hhc rare chalcbpyrltex -

‘  Many plts and ﬁrcnchas HET08E th@se volns arc ev1dence of"»\‘ﬁn

,;tha false hopeu that thms Limanmtxc stalnlngAhas broughh

‘ 1ucal prospoctors, Because of thexr durabllaty, outerops

| “;of aplite have very often been uqed by the 'anclents= for *“f%{
e mllling and grinding purposes. ﬂ e, ‘ ‘ o ?

| ‘ Aplltes aasuciated with ﬁegﬁat¢ﬁe, may repl?oe thc R
A arller xormod guartz end folspay phenocrysta.‘ In seVeral o
klocalities on the granite, almost complete replacenent of |
-thESe m;nerals has peourred, and only the skelatwl crystal‘ E i
'outlines r@naln as gvidence ﬁf their formoer structuro. JC "  @
In the ‘cast contral gfan;be area (Fig. 2), plUg of  ‘i
aplﬁtlc material hag stope& its way upwards bhrough the s  %

Srahxte.‘u This irregular mass had i.ttlally been 1ngcctcd S

n the ﬁranlbe, it thcn Cﬁpanded

- ulong majér joint planeo i
‘b¥~1nfiltratlon along ninor joilnts and fractures. The

L%arefore 8, highly irregular

The nain 1mpllcabmon

e final eplite intrusion hee
© border relationship with the‘gxaniﬁea

Do bbb Lt B



Q‘“ﬁldeduceﬁ from bbis ftatnru, ig thwt the apl id”matéri;lkﬁ

fl

—musb have becw elther volatlle;'“

- fglghly moblle fluid;
‘;The amplaotment of this smtll apTite body haw therefara ‘

}fﬁfmany features comparable with the<maln granlte emplabement.l“"

(AN ]

aD;;ierentlatxon of apiwte from aranlte has frequen%ly

 ,been 6bserved in 1arﬁe granzte veins: in the gnelssuu Thls
prooeqs has led to the complete segregatlon of apll;ic
f .

ffth ﬂts fznal 1nﬁruslon as aplite dykes. Thereu gf,

1 aterlal

fora, aﬁ Shahanl, it appears thah Jhe. apllted gre. of ﬁhe ﬁ

: T
‘,normal typa in that thay are deriVed from the orystallisafian o
',:pf 1 granmtlc nelt, re preaentlng 8 re smdual frachlon, whﬁch o

‘wlf 8 fluld, has an eytremely 1ou visco 1ty,

i

‘LThé ASJ001atmon of Peamatlte wmth Aplite, “77f o
| . Thiq asmoeiataon is & common reiahxbnsﬁip w:th the fiﬁe
“gérained apixte matermal nmrmally forming the' cere of the

st T 1e thought ‘that the aplite represents the

b

‘remalnlng fluld after crydballzsat;on of the. poematlte,

°"and‘1ts granular texture is either due to the exhaustlon

'of the 'fluxlng medin', or to the escapé of Volaﬁllbs
;_durzng the cry@tallmsatian of theﬁpegmat¢tea | Am escape

B Of volatiles undonbbadly oovurs; as @VIdéﬂt by the fmrmatiunl‘

‘of musoov;te along fractures. The resmdual solution would

I" ! W . ’ ) n C.L Qn
wﬁhéréfdre beeame‘r@luﬁlvelypdry, form;ng B suiuable frachi

o for the formibion of aplite. oo
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’"uﬂ 1  It is doubtful whether the aplmte could form a epqrat§; ‘
Latér intrusion alon? the centre of a,pepmatltb VBln, often
,&;  fﬁ1low1ng tho 1rregular1t1es of the outer pegmatlte smdewallr‘
w ‘ﬁh1s structural relatlonshap must. represent a drop in » i<”
;temperaturey ccupled with a changlng comvrsltmcn, leadxng %o
 the formdtlon of an aplltlc core. whlch would sbill be fluia
h‘,‘and exhablt flow features. | )
| | Volume analySes of specimens taxen acros a Qide\
“ ﬁgranite vein or tongue Tig. lu, 1ndicate a marked unorease
‘win qua%tz uowards the centre, and a oﬁrrespond1ng decrease

\ ;n7fe1qu£ . Thuae resulte are tabulated Belows and it .1s.

‘7§;£hought 111u§trate the extréme mobllity of the granmte magmamﬂ,‘;

.y Quartz Rest (maiﬁly felspar)@\‘f
y ‘érapﬁicfgraﬁiﬁe vorder. 51 } ‘f 69 V‘“ R
“Mediumjgﬁaingd graﬁite. 39 “ _61‘
c'*Apliﬁ@fcofea N o | “?3}V

uMany occurrenceq show that it 1s 1mpoaslb1e to . , 4

“ diSassocJute pérmatlte from apllte, elther in the gran;te,

‘“Dr in the onuntry roek nélghbouglng the granite.

:Qecasiwnaily the aplitic matermal hae replaced euhedral

felspar and quartz CrYSualS in the peﬂmatxte, indicatlng

: ‘\,tw° séparate phases.  This age rélatmunshlp is also

. 'verified by the narrow Velnlbtﬁ of aplite hat traverse




(o

fes)
o
%

ﬁfﬁgctures'an the pegmaﬁ&te. ; Com@lete separaulon of anlite<v”
. W P
£ron pegma site has OCCukreds as ev1denﬁ by the numeroua

lg'apllbe dykes,

o Eeet

iherefore, mlnox movements must have taken | f ‘§
f;place durlng th@ crystallxsation of the ﬁegmatmte and |

4

“granlte, whereby thc aplltle mater:aL was conuentrated,
’ posqlbly dralnxﬂg Lhrough fiuaures, and flnally dug to

g locai readﬁu tmént, indectea into late fraobures ‘and JOlnb
- planes. B ” | |

!
L
i
i
|
i
|

Shabanme Mnﬁe Pegmatlteq and Amlmtes,“

”4”’*‘ On uhabanle Mlne pcgmatzté and splite veins occur,‘ -

‘whach appear to bo conhemporaneOUS with the chrysotile w

‘7f4formatxon.“ These veing are completely alterea where

)
‘4

‘expoaed in underg rcund development, although plnk 4elspar
 prysta1 oubl ines CEn be 1&ent1f1ed 1n “hand speclmeno
~ coxlecbed from 'HY = Loae, Nil Denp&r&ndum Seation, In

‘thin oehtmon, the only mzneral identified in the p@ﬁmatmte

1rom Y« Tode was serlcite pseudcmwrphing felspary
Several pagmatite and aplite ve1ns ‘have been mapped g ’7_
o undergrounﬁ, and it is thmuvht 51gn1f1cant by the vriber a ‘
; | “that their Hurlké @ﬂd dip perallels. that oft the talc Zon08,
| although theix widbh ie consiaerablv 1ess. ‘They‘y@rsisthg e
fﬁr several hunareﬂ feut along strike and down dip, and :

1ike ﬁho major talc zones with which they hppéar to e,

a9saoiated displace the earl er diabase dyke fﬂrmaﬁlﬁn'
4. | | |
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~ Lone G,

mihlng area, althoughzundergrnund thls dlstanca COuld be -

‘ ¢ons1&erab1y les#, Nevertheless quartz, aplmte and “\'»J“Yw

‘ f@rbmwan earlier acid 1qtrusive phase, for they traverae ﬁhe

Vi:j;\” B9, kS . :

Plnchlng and swelllng of theﬂe velnq are a normal feature,“
though raraly exceeulnq four feet 1h wldth Hale green

serpentinlaatmon of the dunlte ocaurs adaacent o bhese

velns, and this ig 1dtntlcal to the Serpentlnlsatlon

qrroundlng chrgsatlle fibre seand, Furthermore, aplite    \

and Degmatmte rocks haVP Leen found in talc pone%, e¢g

[ - N

Gorrelanion of the Shabanle Mine Avlltps/and P@gmatlteﬁ

™ lf/ - § N

4]

wmth those der:ved frnm the Youngey Granlte.

byl dowiormivs I

The grawatc outeron% m¢les away from the maln habanzMﬂ::

o

S

pcgmatmte veins tan be traced from the granztc 0 the
Ultrabaqlc oompléx, partmcularlJ in the we@ﬁern area,”r

bherefore 1t is pro%osea that all the aplibe and pegmab“te

7l

badies round underground on Shabanie Mine are asuoqjatea & R

wzbh %he granite. emplacewenta They cannnt bekﬂerl ed

(/’

Ultrabasic complex, ana displace the laber dmaha%e dykes.\

Furthermpre, thev are.not abBO@iéted with a 1ator aeid phase,

(‘ibr they are‘cantamporaneouﬂ wxﬁh tle tale zone nnd fibre

e
1

fcnmatlon perlod.

Ib iy Lhorefore goncluded that beyonu all reasonablie §;§

doubt the pegmatmﬁe and aplite veins tound 1nrtha Sh&banm

a
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Ulﬁrpba$lc are agsociated wlth, and heve bean derlved from

bhe ycuﬁgor ernlue inﬁruulon»

' anq dlpw
fjn the ghéias,“ms &u@ ﬁo tha eg

5,:

phern in,the gn‘l
_tHe Ulkrabasic &
AN " oo

%hé intrusaan.,,

oo quartz veins)s r
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The rua 301 why thear strlke" \
n yw@ Ultrﬁbaulc should dif:er from ﬁntﬁr dmrectlcn

blished NeB fraeture f
8 paraliel to' the foliatmon, and 1n
N bE pattern parallel ﬁa the & rlke éf‘
Thig change 1n.atrmke and . dlp ﬂndm
put faruard a5 & possible explanation for ﬂhe dlsampearanceé\
‘of prominent 1ate N»u ﬁrénalng quartz vains ét the Ultra~~-”‘
! ’5351c/gne1ss cbﬁtact de the emergence af NU~SE4talc zones

ef equal mqgnltude 1n bbe Ultrabasmc,*(see 1athr desorzptlmn
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STRUDTURAL AND LCONOMIC SB"TION

rie

‘\?K

Introduotlon ‘ ”»k‘ , | o ,
| Du 1ng the magplng’of the granlte and gnolss al*hough
"magar brends were obserVod and recorded, all 301nt dlreoﬁzons:“

;ere mapﬂed 1m bvder‘to ejimwnate sUbnecnlve selectlon.and‘

’fng‘ 0 obbaln an 1mpart1al regult. ) In the case of th grnnlte-

5ﬁhe ré ults WLfG 1nmt¢alny n]otted on thc 1ower hemuspﬁer'

JL N
o .

‘ f\nf & Wulff equal angln net, to 866 1f dny oonccntrle

Varrangement Wo“ld wrpﬁﬁr | The results warc then plottcdy
‘fOr the gl’lGISS (FU&,. )al) and T'\ﬁi'ﬁé (Figs. lQ & 20)"‘0& a

i l
‘Schmldﬁ oquul ared net nnd oontoured

Y

0«

Anamqlles ar¢55n$ duran the collqgtlon af frac%urg

R S | (4"*""-%\\[
L détag a.g om1831wn cﬁ fracturea paral?cl Lo the fulldbmcn, :
g tn@ wmlghtin of lerg é and ﬁall f&acbures, and Varmatmons

Pl in fleld/tecbruque and efflc:ency over Q 1ong Qerlod, Wuwvxf‘

)

?f Z§ nntad, and may aecounﬁ for Fhe', QPCaSIOnal random glat buﬁ

RS 7_‘ U

“},,M.,“ Lhc&@ ar P fﬂlt b}f the \&,’r 1{3 Lft’ +o hﬂ a'h 9. mlhimum. - " \ // L
N noT 17:‘/ ) “\ . ., 7 } ‘ " o ‘u:,\ ‘/‘w
'  Structures in the Gtggite!7 "ﬂ | ”
N R R
' At it | Tl

- Da-inate

No chdenoe was obsorVﬁd in the flGYd of llﬁéﬂr or

“:

. res
_platy flow structuréu in the main granmta, i,es flow 1inos R

‘vas indmcatod by parallvllsn o phenoerSts, neadlﬁushaped
*W'ﬁrystaas, splndiﬁ seqregam:ons, nloﬁs or xenolxtbs. '

Théréfbré urcss jolnts, a8 gtrietly definéd by Balk (lQB?);

c ' o E
. ™



o

cannet nccur, i e. those 3@1nts thau ale“ar£anged
perpendicularly to prlmary flow structurés. : mhe 1ong,‘

| regular, and promln@nt golnts Lhdt strmke at a large |

j; angle 1o the lone pris: Of tho granmtc ab Sh&banl: h&VG frj
been termad tzusion Jothu, and lﬁ a broad srnse ar
1deht¢@91 to croso—golnhsf ln the westevn area the<go1n£s |
\dmp con31 tently eal twards at 8 wteep angle, whioh tow;rds fﬂ;: 

‘,ﬁbe centr of the grqnlto becomes nbarly VGTﬁlGala, grﬁe‘ R
eastérn area has & lower pcrcentage of exposed granite; ‘”5? ;J 
but tho dip agamn 1@ nearly vcrtlcal. “As' the mare1n,of o

e

thé,granmte 1s approached, the - u@ﬂ;lﬂn 301nﬁs become *,

tqngen%lal bo 1t.,f Thas 1s partmcularly netxceabla 1n the
| wck% axyosed vastarn arcam ERIPEINTS ﬁ,[ N ”«wﬁh;mﬂw ‘
,,_‘ ‘The %unsmon joints fall inbo Hwo mamn sats, & | 20ﬁ~')fq;ﬁ;;
- 350% Sﬁrlking group @cn@raily aippie’ \steeply Caut, end 8, ‘gﬂi;Q
?75°~295° group whlch aré noruwally VCrtmeﬂl i dip.
Stabiaticwlly, ﬁho 320 ?EOD set prad0ﬂ1nate Xn the w@stcrn
oarea. 3Tthé relaﬁaonsths are axﬂcernable 0n\the mamn o
utructural Hap ( & 0y, and ate plqhtm&‘wn the
, stareographmc pro;ectlons (Fige. 19 &‘20);;J‘ s g
Aplitea on the ranltn hend to- alxgn them GlVCu‘ ‘

ParaTlcl to the )20@~350 suty whi‘st th@ haulc dyhas
Thm 40 sots of

f‘/

‘generally follow the morc westerly sct
bintu obvmously formed ab appraxlmaﬁeay thc gae hlme,. oo
for 1n thé sentre and‘north bf the body ﬁhe aplmtes cuﬂ 8

‘ (,




N"uqmard surges of the nelt would have thoiz groatust offect

"fpelbaéic‘dyk633vﬁﬁilst in the south the opposmto
Lftrelﬁ+ibnship ﬁol&s:‘ It is bolleved that thc rctainlng

~forces’ operatlng 1n“the fallated gnﬁlss were cllghtly
Cdafférent frgm those in the Bulawayan sedlmcnts, and thzs -
,variatlon bas ‘been fbflecﬁéa in tha two sotu of Lansmdn .
1' ts 1n tae granite, ‘ | ,

| Alﬁhmugh flow lmnes HQVG not been 1dent1f1 a on the Q‘ffl

fmaln granltc, the grwnlts yeins thatb are found‘at the . contact
have flowed cutwardﬁ from the granmte, qecreasing in w1dth /(
ffas thev are traced into the guneiss, Th@rcforof‘if the ;“:[V

\

'Eranlte had beon primarily omplqcbd hy & tcrtmcal 1ntru31on ? 

‘OL'grani%ic material along o major crustal t@nsman aomnt,

;st%iking NE*SW,\thn the graﬂita, dﬂ reachmﬂ its roof
elééatian; nust have uxpan&cd radmally outwards from the
fraeture $o form ite prescnt elongatad cutllna." l‘nc;rc:ae:hﬁg\X

\»alonﬁ ﬁhn line of the priginal fraoture, crcaﬁing promineny;

| 11near tension goinﬁs, wr Qe jomntm LCLoosd\IQQB), in "this
dres,  Thoso would be well developsd in the cenﬁra, fcr e

‘ 1ﬂ\YﬂaS raglon the interior would stlll be partly molton,

”an& thcraf@re aosist dn th@ aragglnﬂ 3§em of @he t@ns¢6h

‘anznts ;n ‘the frozen shell, the greatkst movenont bemng

| ﬁdoné the long aXla of the gr@nlt@‘v l{Thase joints would

Lend to &1min14h @utwar&a cowurd% tho granite Margmn, whare

thb hormzantni f@r@@ bamgbﬁunt would ba rcaiﬁﬁ@d b{



Plate 30,

Longitudingl Jointing in pranite, Flutter plane
inclined N/ and stecper plone inclined 53,
Length of photograph 16 fest,



L

aE cbn olldabing magma.

_;ﬁ‘strlko of the ton51on golnts womld altnr and may have
' _,l°n51tud1na1 Jois nts and marglnal aomntg. o ~J» ‘j;_‘b‘f
“,f,ztﬁp g ma:mal Jomnts. . f 11[‘ T e

7 %granito, and have*been plotted on & utereo ‘net’ (Pm 25 19 &rzof‘ﬁm
 3Thav are frequently composed of twewplanes, with,ﬁhe rlatteﬁ ’
Y
p‘dlp*”;ﬁ‘ SE (Plate 30) ’ Reference ccnoernmng 1ongitud1ﬁa1 ”ﬁ
Joinbs f“#
‘$'l‘—themn Oﬁ;gln, e.&. Balk (1937) anﬂ Hllls (19)7) It may o
'Qbe slgniﬂicaﬂt that the 1n611natm0n of the two sets ab -

“' f Shabaﬁl, is e. to the SB qnd uw is paf&llel to the roof’ of

e the SF. T L ”"}Ti . s o

2
L5

=
—Ei e
gty

As this chanae toox plaae, 50 the

o

it o

e s iR e AT

Th@sa 301ntat¢r1ka parallul to the 1on axis nf the

plane dlpﬁmng 1w at 30 on averave, and the steep plane

or 'S* 301nts have not satisfactoriiy ewnla;ned

-

s

the granlte, Wchh\ulOpeS génhly tc the N and steeply bo

- 7

R

lf they are fractures formﬂd by the simple’ upsurge of

u“magma as” suggestcd by#Balk, they ahould have/;ne‘ﬁfeep plané | i
“dipping parallel to the VGrLical foxce COmpanent. Howaver, “‘i

3 if the granmb@ is ccnfined, and the rock resmsts plastic  ‘ ﬂi
‘“’\flow, tuwo sets of shear' zones wculd aocur~ bhese could be = %
1%  curralated with the two amp dmraoblans observed ab habaﬂ1, y‘ %
‘W‘prUV1din Bhe main upward compressmve Porc@ waa mnclined | sé

| 50 to the NVE., rurthermure, thms wow)ﬁ nmuly that   f ?

K - . Lo




bhere has beeﬁ 1ater cruatal tlltihg of the area 1n thla
directlon.‘ As the granlte conﬁact 18 appﬁoached ﬁbe

301nts frequently ghow a sllgut curve parallel to the

cuﬁba¢t.‘ Dyke materlaj may form aLong the steeper jwmnt A, 

{\

aurface, ubuallw as an ofﬂshoot from the mamn ten31ova1 dyw L
1 Vc "
‘ ‘ R it

dlrection,

s “ o . . "“-:1\‘

Flat Lylng J01ntu. L

L These 301nﬁs are Drobably na“mally ﬁhe resulb of ”“"

,ﬁNq exfolxatmon, except where wenthering hag produded

3

‘,“ﬁ”

tellated fee+ure, 1n the 1atter case, the flat 1y

Qointé visible in the varﬁlcal ciiff secw ons could | wﬁ‘

represenﬁ a prlmary ;racture,v‘ As 8 révulb of thc lack*of

asaocla+lon of these JOJnts with Contempo tneous oy 1até ’*@‘ﬁ

yi

granmtic intTUSIVGS, e.g. aplate, quartz veins, eﬁc‘, an&[ 0

aansideraﬂg the relatively few goad e: posure the Joints

~are %aken to represent load release fraétureu, resnltnng4“
o

‘from;the erogion ‘and. removal of ovar;qugumaterlalt

T

Pavehent rracturlma and, Cone, Eractur;hy, ‘ u ‘f]Vr
4()’ '

‘Jn Céftaln flat, well &3 poaea qreas on hhe granlte,

xher@ has formed & ragid geometrlcal patﬁern af clémely

spap@d fraatures, %nhersectmﬁg at right anples, Thlb fﬁf:

grid patt@rn is f@ﬂped af rectam wleg 64 x~9", and aﬁpeara '5
. \\ " ~;,\ | ) i o
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e | T e k O L 0 (

w00 similar to an artificial pavement (Plate 31). It ig ‘7‘ ﬁ

. thoughit to have resulted from the veathering of a £1AE
sur*aee.,‘ Thaﬁ is a ninor feature only, and is not,

oo

typlcal of the normal granlte Surfabe;; but’ 1t muat refleCu'

§‘,"’ a lmnear‘structural weakness 1n the rack ?hls could

Rt

deV(lon durlnﬁ ‘the coolmng of uhe granxte, i the lchL fﬁr «é“@

Grystalllaatlon were Spaced ab regular 1n§?rvals. Lo kgﬁ,ﬂ%f%

Cone fra°b“res (Plate 1), are sgainla ninor feauure: R

o

R consmstlnﬂ of a small 6" R0 dlameter erater . from Whluh

n

rad¢al cracks have developed. ~ The llp of the crater may
bp an 1nch abbve the 1eval of the granmte surface.‘, ‘
Probébly thej merely represent potholes formlng on & flat S

surfade, although & comparlaom could be drawn witn the .

Y

e

frauture ﬁatﬁerh formed after & bubble of thick mud haﬁ

ThhSQ rinor features in themgelves are not umportaﬂﬁ,‘

~’,‘ bat it is thought that they sdd further weight o the
hypoth331% of 2 Magmaumn euplacenen’t of the arénite.

' &
Late Traﬁ%ures.

“Two bypes hAVe been reco@nlsed
(a) ‘These traverse all earlier ﬁbructures in varmnﬁd :
dlrections, albhough a Nu trpnd appears to domlnate (Fig. a3)

mhey o4n frequ&ntly be tracea uver (8 condlﬂerable Length of

r fstrike; Thin sechlons of éranlte barderlng ﬁhaae fractureg

Loy
[




N . Flste 33,

Micrograph of granite, showing early fracturing
of plagiccloge lamellae, not reflected in the
encompassing minerals {(mainly miecrocline-

! microperthite), X 26, Crossed nicols,

" Elide X 4805,

“ Plate 34, . '

Micr@graph of narrow granite vein cutting -
earlier microcline-perthite phenceryst (m),
X o6, Crossed nivols, Slide X 40684,

e e bt s e




a show an autociastlc &gformation fPlate 33)» Th@& o;ten

dlsplaee e&rller .racturos and dykes biit- dlffer from (b)
NJ" f,«

in be1n&7well develapcd and readlly visible :n the granlte ;_“

‘(Plate 3). o SO

§ (b) Short fracturps, cauqing nimor dlspla¢ement of )
lampr@ohyre ‘and apllte dykes but not dmscerﬁaﬁle in the /%w;;
,gran%te (?late 22). Thls sugwestﬁyhhat heat émang ting o
from the maaMd either ornce more rendered the granlte ‘ m\

e pla5ﬁ10, oxr eauaéd rECTVBt 11isat10n and anneallng et thea‘;

<t dl@ ocatlons, Late inJectlon of granltlc m@téfial has

@Q a1.80 talien placn alon“ iate fractures in the vraufﬁgr
]
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404 OBSERVATIONS

4y

-,

[
Y CONTOUR  GMITTED o

WIDE SCATTEN OF FLOTS OUE 16 MINOR FOLDING
ATIRLBUTED 10 THE ULTRABASIC & . GRANITE INTRUSIONS

STEREOGRAM OF FOLIATION PLANES IN THE GNEiSs




‘ﬁhCYGﬂeluSJ“

i «'

fThe greater prapartion cf the gnelss dlSplayS ) 1;‘g‘kkﬂ?

Structures m

“‘dms inct rollatlon, havmng & sbrmke of 330 —360¢,/and

ng steeply to. the east (Flg, 21) f The bandzng or

LN

0"

“urface‘ Local changcé in the gneiss follatlon, when

'“fvliatzan can. be seen to SWlnm parallel

thé,Bulawayan {Fig, 2) e $bms,does nou
findings of Keep (1929),’wh0 remaﬁks on uh@ angw@ that W@e

” gne1ss 1@11atloﬂ makeu with the Eulawaygh, ana/recordi g

: J
i:as o, unuaual r@ature. Oﬂly in the,emtréme sout’ of

i

“keep (ow‘01b )

b

The more norﬂak ormantatiom parall@l te the Bu’@wayan

xf ahrike, 1sﬂprwbab1y aue to the al@ nment of %ﬁe fﬂiﬁablﬁﬂ ‘
Lo ’@ulaf to tne regianax @&

ﬁ&reotmonlayree wlth tha observatmoné OL

G

” f, ccntaeﬁ pcrpen&
S




Fine jnelgy folistion parailel to Lhe hanmer
wndle, Ledne ovt by joinbin,,

IJl e v” 57 :”6 ¢

|

vispluecoent of the one

; 5 L tdon, v dth
courer crwilibe maberlol e dilinge $rw overos
Tractured,



‘ﬂf‘ Two ages bf fﬁ¢d1u hava been establlshﬁd in the gneissnfﬂ
i:near the. Bulawayan ﬁOﬂtdcﬁ. ‘I Y tr1butary of the Sbabl |

“ver, éa early antvcl;na;\qtructure trends &arallel to. the  §y
‘1aWayan stmlke,‘aﬁd plungew S8E, Thiq featurc ctn. be o

I’ aged. for mo feet

‘along strlke, and 10 thou&ht to link up

?th an’ antlclmnal structure in the gnemsa further SOutM.,\w,“

e

Iﬁ"appeara thgﬁ the gnenss fallation was 1n1t1a11y mbuldad

by the main compr0331ve ferce, aﬁd flnally foldeds _‘x
m3;%“ Later miror: 1old wére aevelc@ed ax rlgh angles to
“Mthérantlcllnal structurn/d@scribed aboVe.sf Tﬁese folds at
one outerp were found tc plunge<ﬂ8w at 24 . Passmbly they
ﬁ;méy haVe d&Veloped throu@h the slmght upbcaval of the ”“
margina*wrocks durlng the @mplacement 0f the grﬁnlte. ”'It
appoars certa in thab uhege wsw brcnalng folds are 1ater |
%han tha formatman of the Bulawayan éugeosynclmne, hav1ng

baen supérmmpased on an earlicr fold structure, and hav;ng‘f‘ o

)

§7, formed at right anplo Yo the regional GOWPTQQOIVG foroe

| ‘“direatlon, o o . - *7‘”" ‘_9‘i
g @Q_ “The development of tcar faulLs strlklng ENE in the rﬁ‘qé
| Bulawayan, emphablses the strong hOrlaontal compregsive “,yjﬂ
Jforces operatmmL duriﬁg thig Pﬁ”iQﬂ These foults do th\ . y

‘?*aisplace later ade imfru ives, o.g. Eplltes or quartz

(o R
- ' ‘ ‘ : . ' [ " ’ ‘ ETEN
! vemna. . S e ‘ < el

L .
1y

: A%ﬂwﬁf? ﬁvidenco for the guei&a havxﬂs alroeady developed 8

prgf@wréa 11neab10n yrlbr to the Bulawayan OroPGﬁY; can be




ﬁh"W V‘k~°-mW,qf y1QQ}

s seen 'in ‘the banded gneiss pebbled that socur in the .
‘Buléwayanrbésalfgﬁnﬁ%cmerate;,r,Cbﬁyﬁ‘QsJ“'i G oA
Amghlbolnte.M “x e - f - S i

Tba &mphibollﬁﬂ OCCurrence 1s thoughh to repregent a J“; q

praABulawayan ultraba81c or basmc intruszon, p6391b1y af “x
Sobahw1ar age, It has becn &ubaected,to thc forCes whlch‘ Fﬂg
'led 56 the fbrmatlmn of the gnelss basemenﬁ, w1th which lh f%ﬂé
has a dﬂffuse contact‘ . At the southern exhremmty of the “

amphlbollte it ‘grades’ into & hornblendemgnelss, wmth the :1 EV
horublende orystals or"entated parallel to- the surrounding “ ;

8nGlSS liAeatlon. Remnants of amphzbbllte ara found fur,
considorable dlstances 1nto the gneiss (Plate 37 & Fig. 23d)

13

”,wﬁe foect of the Shebani Ultrebesic Intrusion on the Gneigs.

On ﬁhc novthern conhact the gnalss ig- dlsaordant with .

;Ulbrabasmc, the latter cubti nﬂ the anazﬁs fcllaﬁmon at‘

”“ ap*le" On thdfuoutbarn smﬂe, due to the alignmenyf

“/

thi “wwlss f@lxatmcw w1th,thc Bulawayan rormation, thé ‘

: 39 banding ig. 1H%ﬁr>9“ted aﬁ 8 lower anile or may be
1 o - . S 1/ i . - ] ' :
; ) @arallelﬂ‘ g,ﬂ‘ | 7g‘ ‘ (‘”;’ y,

Thb‘hhabani N J




Plate 37,

Amphibolite remnants (black) in gneiss near the
gneiss/granite contact,
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‘q}L maln 1ntrUS10n; hag been. suggested by Laubséaer (1965) ¥ &

s&;?;3 nceount,for the . Ad Valorem and Princo of Wales ulﬁrabasic»:‘”‘
| Dutliers; o e T - ‘ R ‘ f ) P Y - ”1:

" There 1B no . @Vldonce of folding in the Westcrn extremlty f

< U‘
4
}

5\ -
i
i

Of the Ultrabasmc. ' Displacement of the gneis$, arising

from %he ,nﬁrusmon of the Ultrauasmo wost of’ thc oneyblrd

| Mine, haq howcvcr been baken up by snall scele rupturlng

‘5‘ \‘ and foldlng. The f‘zaa,tlizlr}b of the banded gnelsh fcotwallw

_dJ

a qhnws . ngular d:sﬁlacem@nt northwardm on the epstern siﬁs 0

b

J;ﬁ‘ of the north trendlng dh@&? planes. ConVGrsely\ in thie i

hangmngwall gnemss, the main movement ig south onuthe “,‘h,

éa,tern,flank of similer 5hears. Due~*o the thiokunlng
\\‘
of the Ultrabasma 5113 eastwwrds, thege would be bhé
\\
»natural dlgplacement faatures, if the gnelsa haa deformed

as a brlttle hosﬁ durlng the 1ntru51nn of an Ultrabaszo‘

o wodge» a . R VDo

-l : Yo

o] L

Tho Bffaot of the Granite Intrusion on. the Gnelss. S M'v‘”i
Axmal plunar traces in the gnpiss folmatman have been
mntarpolatad wherover there has bawn safficmenb asta,‘  in"
- tho gnciss bordering the SE contaot of thc younger wranmto, ‘
r two such axxal plancs conVerga southwards in & ’V' fefmatman.‘
From the map frig 2), the granite shows a §1light outwerd
bulge in this arcs, whmch appears o have uﬂl:ftad bhe _‘,;

ad;acont gnelisa border. ‘ Thl“ glmght upllft of thc neiss

AT F
G . } o 5
f . B . " !
o o , \\ o
: N . N ! o . o
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is further supportpd by the change in dlp of the fnlmatlon

§ to.the wcst, and 1ts allgnment to the granite contact.
® S

ir;%i“, The a 1al plancs of mlnor fold axas in ﬁhe margnnal ’

‘;EnGQSS have also been' found to plunge at o flat angle ﬂway“ fo*;

ﬂVg;Ircm the granlta oontaoh, 1ndJcat1ng that domlng has taken

il

‘<w‘place. ~ Fron th03c mtructures the slope of the dome appears ‘
“Yto vary‘bctwecn lO ~21%, : o

Lateral cxpan31on of, thu western 'noso' of the. oibozo

‘fg*anlte is reflected in tha crumpllnﬁ‘of gneissmc ‘banding

i 1ﬂ this ar»a, with cleavage developlng in Lho 1css competent  f

C{ban&s.: - . (v
- The granltc/gnelss contact is well exposod o1 the ‘f‘ |
L;southern mranlte border. In one locality, 8 tonguo of ,ﬁﬁ%

‘f°'$gran1te haq Elowed along o curv1n” fissvre inﬁo ‘the gn01as.

} Tht ¢ollow1nu obaervatlon ‘and deducblons havc bebn made
b ?from a ﬂctalled GXaMLﬂatlon of ths exposuro, and‘VGrlfled

$“  ” by oontact features obg ervcd clsewhére.‘ ,

%;'f?h( ) Some~ of tho quartz bands 1n tho gneiss have formcd by -

% P;‘%he parmcatlon of quarté and Lulspmr ahouﬁ 1oliatlon planes.

5 T,A notlceablé inoreasc in these bands oocuts in- the gnLisq |

. as the granlt contact is apmroaohad from tho SE, It is

i 7, %herafore often difficult to dlstin&umsh the Orlglhal

f" ‘ fbanding from those late 1ﬁ3LCt10ﬂ bands, away from the

ir°°nt&0t (Plate 38).  Variations: 1n yoin wiﬁths, and e

fact that pink pcrthxbic nineral assemblages nave, & lower
/ :

o o :
EFTEE .
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/ . ,
degrcd 01 raoturln@, arc featu es used An 1dcntmflce*WQnJ

. 8
2y Praor to the- 1ntrus1cn of the granlme tongue (Fig 18),

‘ﬁ]nfrao@g?lng déveloned, makln a ]afge angle W1th tbo gmulss'
Vo g

follaﬁicn.u Thls xc@ture has b%ﬁl ob@erv;d ¢n other gnelss

exposuros nﬁar the &ranlﬁv eontact Frcm tha dlsplaocmcnb
“of the bggdmng tha nemss aphears to hava beon 1ractuxed
Lnto narroy sﬁrlps Whlcﬁ havm ‘pevn 1 hunted' auqy irom thie

granxte 1ntruszon (”1ate 39}, Toather 3olnts are m’

‘uw occasmonaliy assocmatea w1th theso small’ ehears, Whmoh may

hﬁve orngmnaﬁﬁd frof a ulight uphﬁaval of ﬁh@ Q%Glﬂb durlng

B
v

the aranlte cmpla@amenﬁ

§3) 'FracturOS or 8“&@“—20“@5, parallulwﬁo ﬁﬁw&ﬂranmﬁux\

5%
cantaet, appoar to huVu aoteﬁ an thermal channelwaysﬁ/ :k%
Thcir ;ffect ig t@ aaftun the gnelsq in’ the 1mmcdlayc |

vicinlty, wnlch rcsu&ts 1r ptyﬁmatla or slumg fa&dlng of

A ﬁhn CﬂOluS qu&rbz bandﬁ (rlg. aza), and may @vantually

i  § énmpl telyqohliceratc the loeal follatlon.\ ¢hc 1mportance

% ”g nf this Toature, s stressed, ”b aause 1t prDV1dcs an . Aquvu
land the A \,\\\ ‘ o 19

*ﬁneiﬁatlﬂn nf bhﬂ teaperpmur@ of the gr&ﬂlﬁcy

 g)PhY$1eal atate of the gueiss hod gt Toek during the @Tanlte e

“omplacenent. - Read (1951) and Wilqmn (1956) consi dox that
(&)

ptvgmatlo \pxnm ara 1OYM@Q durln tha 1njbﬁﬁk0ﬁ af qpart ot

-vuins, thréby thuekling' taleu place when the vein

("‘1ennountars a resistant r@ck‘ Other driters, belzeve the

iy nnrlmsed 1n é more,

o o g N PR RS

,vains are eanto ted when plaaﬁLU, and

o v — b [
o [T R

| T35
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ﬁm‘ . & Quart? Velné.‘

~f Quarbz Velns Associdted Wlth the Ycuﬁg@r Granlte 7 31‘Vt”'

Two sets of quartz velns a55001ated w1ﬂh theﬁybungef g
‘granzte intrusmon hava beeﬁ identlfmed n”the ‘ares. Theqé

s

are summariged b*low.»“

A

(l) The earliaqt graup sﬁrike perallel to the elongatioﬂw‘

®
4

i ”ﬁireCulon of ‘the" grannte, 1.e. Vps e 65 B, anu\dlp ~»‘ »
“lﬂ Vertlcally.?ﬁ mbe“ usvally forit small, narrow vegps wlth/ j "
a.short éﬁr1ke length Cas excaptlon belng a v*omlnenb
5 -25 fh. wlde Thuck!' quartz vexn in the Ny granlte area
| (FIQ.‘E) \ They are of no econqmmc 1nterest/ conumstmng
N“";almDS“ antlrely of & barren, mmlky white quartz, W1th a
émall amount of pink pérthwiﬂd felspar. Thess Veins are

i

the oidhdﬁ in the granlte, nd frequently dlsplace the

?lgi 23)¢3 Slltkensmdwng ia occaémbﬂally
"; %%i By far the most dlsuxncﬁive and prollflc are tﬁé ﬂc#th;f}*

Varlatmons 1n shrike. may 0ccur‘

from N5 w to mo E, but in gen@ral they follow the gnelss

folfataon dlractlén with & vertlcal o 80°E d*p ‘7 Althbugh
£ a whlte glasay quartz

hﬁy ére pradomxnently composad 0 |
to those found i

\
| they bbntaln 'gimilar mineral dgsomblqgeﬂ
| the pgrenite. They are often 33u661ated with smmpla

"@ééﬁatitawand &pliéngeématite”campogmtn vemn ,lbut again"

i . ‘
’}/ gy

or%eiate& @ith the grenite

have 1o eopnonic value.‘

ﬂbe gliartz veins. haNC been ¢

h




. BulaWayan eugeosyncline and the emplacempnt of the granlﬁe.n  ‘

.‘HaV1n£ a 1ow v1Saosmty, the soluﬁions would es»ape along
. Joant planes in bhe gran¢+e and then along bhe gnezes
\ (f0l1ail0n planes, 1n whloh maaor fractures, parallel %6 the L

,{f@llaumgn, woul& haVe iormed durmng thd devalopment of the

' ;than the Shabanl ULqub&smo, one of the anomalaeu‘, ‘
; encoUntered ‘in field happmng is thagr tendencv to. 'die eut"s"T%,
‘ qﬁat the Ultraba31u tale footwall cOntht. HaViﬂg 8 vertlcal
3%0 807z ain, and @ ﬁrue thlckﬁ99$ of up‘;v L“ﬁ feet, Lhese f

: velns can be trqced aLang a contmnuou 8y OF slm

' ﬁsﬁrlke, for several miles (Fig. l) I% im propoaed ﬁhat ﬁ“fw&
these prominent quart:‘vB1ns are aéaociated with the talc o f,g

‘;fzvneg in the Shabani Ultrabasic, dﬂa with the fdrmatmon nf

\chrygotmle asbwsto@, fOr the followxng raascns' o "f“\ 7<%‘w

o'by the gnelssmc f@llatman, ah& therefore alutlone taknng };

‘thvs p&thvwould be arlerhea by‘fhe Uitrabasir aanusxve

‘1rragu1ar‘b@di@s‘0f qua;ﬁq, frequentiy
tale zone of bthe Ultrabasio, ‘and in tha adaacent gneﬂgs

Qaf%ﬁc@mmrjmmm
k|

Sy T

rti;ﬁ:—:r‘-ﬁii 3
PSR A

emplacement and~represent a resxdual siliceous conceu+raxe,

A T

it dies i dalacinc

oo

e e
Pric s Ialr

gt

Althourh these quart% Vemng are 1ndlsputab1y later ‘ ,ﬁ”

o

(8) The strike of the steeply d;cgmn@ veins haq bean gulded

,barrler . these confined volutlona prnbably formea the

foun& in ‘the fadtwall

‘ fGotwal1 in the contral and easﬁern areas.

(b) The primary fracture pattern 1n the Ulivabasic uanu:sts

dmppxng at b 70 hn the fco%waﬂl and

T

L ) : S Lo
’ ' " ' y W




‘u‘ pattern, formir the ta1c~carbonaﬁ@ zones and footm311; -y |

\H“Vainsnat thg rigrabasie untwall contact, requires’ an

wﬁQXplanation, and reason () is

‘generally @traklng;w to NW, 1.e. nearly parallpl to the

rich, sillceous hydrotﬂ@rma solutlong encounterlng the

'Ulﬁfab aic 1ntruslve, woald initially flcw unwards along

necessary time requlrement would concbr with 5t

Mo

T e

=N

1sbrlke of the Ultrabaﬁlc 1ntru51on. Pherefcrc, carbonaﬁe-‘s f?

the L@O+%F]% contact; which dips at 30- 5@05, and flnaily
\ \l)

alpng the intevs seching shear zones; fi.e; the\81llccous ?"‘ £y

ﬁmlutlons woulc 1nfllura$e along the establlshea iractvre

N

w'\ 4

{e) .Aplltes ané paamatjﬁe@ fﬁund undc;gxmund are velatéd
to the periocd of voun&@r granxte 1ntrualon. therefore,‘mt”‘
1oclca¢ to suppose that the qudxta VElnu, which’ are. &lSO

5001ahed with e granlta and are iar are prnll"c in the.

"gneLSé, must have also reached the malﬂ Ulirs baaic body, and

are nov cepreﬁenhed by the tale ZONES . Vhﬁ “\\‘f o

§

f(d) Ih o¥rdex for chrysotile flbre to form ;m thm qmantity

‘founa at uhabanl‘ an. abuncand and steady aoubme oy}hyarqm i

thgrmal salutmans, apresd @ver\a can 1der ble ) flﬁﬂ nx  @

; )5 ' 5
time, is required, Tue period of chry sotile 1°Tm“ﬁ1°“ ”“”ﬂ

‘cclncmd g with the intrusion of uhe ycun ‘er granltu;'and the{nv

[

fie cooling ot
/
the granite end the lesaiﬁﬂ of sml&csous sdiutions.

 ‘(G) The disap-earance vl LATES, post~Uitrabasmo quartz

e

the only loglcal answer.

(f) The widkh, (ﬁ@-lOOfﬁ, and s%rlke of the talc zona in

\




SRS Do

1"'the gnenss. Furthermorc both featurea are labev than th@ o
‘7i1ntr&sioﬂ of tpn dlgba ¢ dykea.r

"(g)‘ Nﬂrrow apilte and Pegmatlte velns can be fuund under# :;w
!ground and they are intruded- ﬁarallel to the tala zonos’ ‘
Y- Block~7,orebody«(
ﬁ femnént' have buen~&luad'w1th1n a talc zone (éoné C) ihe
“AHStrlkc of these acmd lﬁtruﬂivcs is, therefore campJeﬁely
Y{“mscordant with the o Mike of 51m11ar bodmes 1n the gnemas.%k‘ y 
L‘(h) Ocoaamonnlly aplatn and quartz vemn& ¢an ho traced V?w??
1iélong strike from 5ue gneﬁsg 1nto thé Ultrab slc,ag talc o ‘
;zoneﬁ, *45.‘(Elg.,¢) ﬁmrfhday ared, ' Near ﬁbgfb
~Mine,. these VGinS higve been followca from UH\ granlﬁé

‘through the. EnCle to the Ultrabaﬁlo foduwall (Tlg.‘l>{‘wj
Hurapped more in the centre, fhdn on’ Lhe marginsg,

‘ (Flé- 2), trending N;1¢ - Jﬂ) ’ wlth a Vértlcal Lo 70 |
idiﬁ. They are sub- parallel to the elongatlon of thé i

| Bulawayan f%@syﬁcﬁnne, and alsplace all previouuly dwsaribed |
‘gegmatite, aplite and quartz yeing, - In cnntragt to the - LA

earlier quartz veins, bhey are sllghtly mindralmded, and

the guartz has o distinctive glasmy blue cnloury“ One Velﬁ,

"108,5

J
A

R

9 L ~r:" ~

the Ultrabaﬂic 1s oomparable to the 51 18 cf qpartz veins 1n 3

e

pred D e

T i g
R R Bs

7y

170 Beots on) | Furthermore, pegmatiﬁe

\

LI

h oneyblrd o

«««««

(1)~ ih@ central portlon of the Shaoanm Ultrabasic 3@ the .

" main fibrewbearing area.g Scluulom&?weuld naturally be omé

4] o ':/

CMinerslised Qmarbz VelﬁQ." __— . ‘ H““ o Jrn‘ﬁﬁé“’

A thard set of quaurtz veins dccur in the mapped area B




L MR

ﬂranlﬁe¢“

tk ¢lains, has Yeen traé‘éd'fmm the. Bulawayaﬁ 'to‘

‘.
] \

' thﬁ grani e\GantWé%, on the margln of Whlnh it dlﬁdppears’

f having dlffusc& aléng fractures and gomU pLanes in the

L
oy
»

Due to tﬁp depth Ox ox1ddtlon, fresh speclmenu of the

h minéralised quar%z were dmf”xcult to obtaln. ".0n the Warrlk

clalmsk Lhe shafts are *lllﬁd with water to w1th1n O~3O

\ \f@et of urface, ‘above thms liﬁe the veln ig completely

- iroh gossan.\ Spcclmens of & pourla fracturcd guartz did

v‘hbweVFr show remnants of pyrltb, ohalccpyrltc and galcna.‘fg

k]

Intensive praﬁpeculng, Ln the fmrm of exploratory

trencheu and pite, has bean cqrrled sut on tie Yc] V@lnu, due

o to their cnaouraglnb 11monmblc uurface autcrup,‘ rannlng

(;of schral oubtcrops Was attempted bLu only‘tranes of uolour

ware obtalnod.

WHazard Mlnc, where atl @ffshoot from the mein reef displaoes

3 ~

These Low grad@ qumrtz reefy are belmeved to bb‘part of

qufdised. The weathar@d ‘roek appears as a 1ow grade coppnrm

the regmonal gcld vomn ﬂatwark, repres“nt1n@ offahocts fom .

athe magor geld bearing chdnncls. This supposition is E%

suppbrted by the iollowin ObwerVﬂtlonS.

 (&) There iz ouly ane’ period of gold mxnerallaatxon B
‘Gst?bll»hbd in the Digtriet, and this is taken to be latc

f$ulawayan o Shemvian age. With one exceytion ﬁhls parnod

187 post- dmabase dyle fmrmation.‘ (The excepbmon is the “',

o




blue, glasﬂy quartz, heavzly fractured and stalnéd wlth

8 diabase dyke) j‘ c i ‘ | ﬂ—“__ . ] j%
(b) Foe loci of the gold M1nera11 satbion appears‘to be 1nﬂ ,i
the Eulawayan rocks, Cald is also found in b a&gacent ;Q
&n6135’ ‘but only along major shear planes, and even bhen . 7f
does not QXhGnd ‘any greate distance into the gnels@,‘aag.r«  <”' 1
the E;ab:)., Sabi. Vlel and Canads go]_d mmb?,, Iﬂmm ﬁheééd ]’i
majcr channclways 1ﬁ “the gneiss, smaller offshoote“ﬁarrylng -ﬁ
erratlc and gene*ally low grade salues would docur, e.g. . %
" the Dove ﬁnd warrlk olalms. \ . | mﬂ §
; (e) Manv of bhe' gala bearing veins are dlaﬁlﬂéﬂlﬁhed oy B "!*ﬁ

iron oxldeg featuraes charaﬂteristio nf the 3130 - f“5°*€b"
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Uicrogroeph of a palished sect
shoving zold (uwhite) in magne
(erey).  The gold ha- Tormed

alonz clsavage planes in the
marnesite, Shabanie Mine,

X 10,
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;’"‘a
Eoonqyih Mincrals fmund lﬁ bhe Shabanl—BelmnsWG Dlstr1¢t.

h_ld Mineralhsation. . i s \ N“" - “"tfﬁ
v Wy . | L o
arge ﬂumbérs of gold bearlng quartz Velns peeur

3 f'fthroughout e Shabaﬁl"BGllngwa District, Gold.mlnlng

“*bpened up this nart Ox Southern ﬁhbdeaia in the 1890"sq SIERETR

and ‘before. theue early planeers ‘the Anc1ents, had found -

&

fﬁand wcr Qdi‘ust of - the gold nines - xnawﬁﬂtoday. Unfortunateyy ‘?
; y

the cdprlueous dmsmérmlon of Wold Va1VGs, éouplod w&»h‘baﬂ
: y.
K mining practlcu 1% mwe ca eu, Wao résulted ln,the prematurn ‘

o closurc 01 most of t ‘h gold mluﬂs.”w : ‘,

i

- Gold has beeﬂ,found mamnly 1n\rocks o¢ twe Bulawavan
Serles and mn\the nelghb0U11ﬂC bnexsq. It has alsa been
€ound nﬁamxground on Sh%banlc Mlne, assoclated with ﬂate» f

cuttln@ shear &ou@s in the footwallﬁtalo nnd aaga&ent gneiss

(Plate 40) Therakhave been no sidns of ¢ 01& mlnerallsath 4

7 -
¢a aate in the 1nﬁru dve prenibée.s

i

-

~“1wo gold pr@ap@cus were examined near: ﬁhe mrﬁﬁlﬁe/

En@iSs conamct \@ndrub@su‘are desceribed bigLov,

. The b Ve X Dover. Clazms. o .gﬂtﬁ, | |
) Théhe were déa@ﬁlﬁ”a by Kﬁ@p in, 19294 who' &QVC tl&m & st

The clamm are s1tu ted on ;@w 1y1ng

anite hills % mlle to the Nw, and the

favOUrable ruport

snemsq béwmen th@ vE:I‘

ultraba ¢ hills ] mlle to the SE. B
iles from 133" ~38°E for ab

/

ﬂh@ vein wmdons trcm

‘lax;nche&‘to S.feet, end abr

" gast 4000 fech, although i¥ 1& not heavily ml“ﬁrali3§& ¥




Flate 41,

e ST

Micrograph of chalcopyrite core (white), being
replaced by covellite (dark grey) with a rim
of chalcocite (light grey). Dove Claims.

X 120, Polighed section,

Plate 42.

Micrograph of grovth rings in chalcopyrite,
Dove Clgims, X 120. Polished section,




‘»G"‘ 1 ? 330%‘»“ ‘uhe hanmng and faoﬁ,mll vnm{i ‘

i '\ TR AR

'ﬁﬂwl& highly shéared and inammpetent

Samples taken across the roofuweré crubhod an |

%hey ohcwed Lraces of mald up o 5odwh, Poll@hed qeéﬁionu
were made from two ypecimens, and thé ”diloWlng sulphxde

b, mmneralﬁ 1&enh1faed = pyrite, cnalcopyriﬁﬁ, bovalllte and
"chalﬁaclté.\ The chaluopymmtc forms the' core wf covaLlite

3 T

W, .

\’;ﬂﬁysta1é, whoge rin is boing replaccd by Chalcoclbu (Pla 12y
S 41 &:42). | Gols was not identified in the speciiens |
examined ‘Thc‘ganaua m1WUva1 is quarta, havang 8" aark
blue glassy coLour g W1th numergus frastures and cavitiea
stamncd with,mran copper oxmdes, Galena wam 1deﬁt;£xed
1n other hend specimens collcutod from axylord»ory ﬂrenches

Ty
”f

o and pits. 1f the water grotlem can Bo overcome, and

.
- providing’ thﬁ gold valuu peraist with depth, tnis property

% would still be wornh further 1nVGthgatnon.

The Warr&k Clalms.

Thesa claine are situatod apvroxlmatély‘% mil@‘sauhh‘

‘mf the aramat@/Buwawayan contuct,  They consist of two,

parallel quartz reefs, 7 and B feet wide, %tr1k¢n§ Nos® w and

dipﬁing 75CE. ‘The‘veiﬁs are geparated by 15 ieét of ‘




o

serpentlnlued ultrab351c rock, The exploratory shafts
R have been developéd on the ea%bern veln, and a depp pitm?

excava ad Qn the weshern VGIM& i pr1r o

,:ﬂ%N,prmved for 700 feei andmcam he traced for‘a Lu~tnef 100
* iy (L) w‘ AN

faet in a nEtLVe meﬁlmé flPld The clammu were réglstered

n BulaWayo in 1960 buu h&Ve slnce lapSed‘ ab present the

shafts are filled w1th water to wzthln 20 Leet of surface.
S Spe01mens were baken from both reefs, whmch contalﬂ

the normal dark blue quartz, deeply pmtted with llmonmbe o
“ dmgcolouration, The: main minerals. identmxaea werc erlﬁef
| [and(§?aloopyrite* no v151ble gold could be seen under the‘

binoov&ar microscope, altbough trgces were found W panned‘

i e

samplesf The hangingwall contaet for bOﬁh‘Velﬁ% is & soit,

a“m deep red, and rarely exceed )~6 e, in plze* they \

appraach alnandine in comyasitlon, and are’ 1dent1cal to

those aarnets found in narrow tale bards in the Eﬁelss« ‘wi

The footwall contact congists
, fur 3 feet, which then grades in%b 5 magsive, Gompgtent -
blue~blaok serpentana.‘ ) B | H |

 These reefs appear to be 1ow grade“ but they havé a
lon& strike length, only 60 feet of whzch hat beun opened

S up by pmbs and oro ss—trenches,
16 e found along strike, parﬁlcularly

14 is therafore p&séible

that uxghpr\values aou

in o tr\?\:%urally favourablo areas, & e:.‘ a}s ‘the

L . ;L o ) ’ :
" / Y oo e e N e

7113@ R S A LA M

. Ij, - =

o

&reén chlorlbe schlst w1th qcatteréd Larnaﬁs. : The barnets -

Ofka hlghly ohearéﬁ Serpentxne v



intersectlon Of earller dykes op fraﬂﬁures;

,\\

Q!fgr t apﬁaﬁﬂﬁﬂ than thh Yhe' estaﬁlxahmentw

poesmhle Lo exammne the surface WOrkln&s,

workings being no lenger aucessible.

“ﬁhéir‘clﬁsuf ; A brief de

,jtvplcal small whrkings. ﬁ

e o W " -
s o ' - B . o M

b ‘ T R . R i
13 AT " . ' " .
ek lpe” o L . E ‘
: : . . e
I3 T A

T

Other Nelghbourznﬁ Gold Mines.

of g late pér&cd

e 5r“%1te lﬁtru$10n, a,source fo* the. hfdrathermal, gold
Abearlng qnartz vemna had been faundu This M1Pw is no

'1onger helﬁ by the wrlter who bilnevea that the go’d

‘mlnerallsatlon occurred after the 1ntrus1on of the younger

‘;‘SraﬂlﬁE, ahd is thereforel prnbab&y late ShamV1ana‘\;W1th the :

exoeptlon mf the Dove clai ms, the aeveloped gold propertles

S fall oubs 1de the main mrea studied.

Keep, in 1928, VLSlten twenty~four small workzngs or.

~glaims, of these, el@hﬁeem were mlnlﬁg & gidssy, dark blue

guartz reef, having a prédomvnently NE strike, Flftben of

these pf@pertlés have been V151ted by the wrmter. \~A1th0ugh'

only two are still 1n(
ggeVBral others are be¢ng rGV1ewed fu]lowing the recent offer

in all‘qase it has only been f‘

the underground

it

cf‘Government‘msslstanceh

Gold mlnerallaptlmﬂ ig unevenly distrlbuted on all *he

ﬁ$fapartles, ond this was undoubbably the main reason for |

criptlﬁn follows @f three

”*oductxnh (the Sabi and Canatda Mlnes),




Aot 0l

" ) ,‘:\ ; ",}(T,‘i” 115 . [

o ! Lo - . o - ‘ 3
i . R . - ' : : B n
ok . L ) R

AR Thost ninos = Drlgmally calleed the ¥, H-.; ﬁhe :fvy and

o

‘7Gaw&mng Hlll Mlnes, and recently reppggeﬂ as ?1anat Eitra )

Ca
Ay

‘ and\?aﬁling Hili Vornh, occur 18 M1les west of Sna% ‘ghd

A b€~w @ﬂ(%“l mllé R e g : he Ngesixlow 1EVBl brxa@g hn # 4

i

i

‘?”ﬂ“’go urdlly oonslutlng Of dark blue shattereﬂ quartz,

‘iq! m“h&ve a ﬂ»NB mtrlke, and dlp from<vert10a1 ﬁo 7003,1W

‘age-‘ S e o

Fyrlté is normally foun& 1n these velns and in +he‘f\;§~‘{£
faaaacent wallrock On the Ivy Mlne, gold has been repcxted{{‘
“ho be agsociated wlth the py*mte, bu* polmshed éecﬁlons from o
his mlne faml to gonfirm ﬁhl» aS8001aﬁ10n‘n Ab Gahling  H
“Hull, % 1noh pyrlte ury%tdls were found in the chmst;‘gng “

due %o weatherlng and L@achlng, this rock has & uia%1mct¢v¢
(pmb pd appé&rance. Conper stalnlng was als@ obsched iﬂ /

,these‘TOokd, associated wlth narrow vemns of Oh&lcoﬁyrltéa
i In tHe Gatling Hill area, in addmtmon to the dark blue

~‘cmantz Velﬂu, a latef series af whlue Quarhz veing oocu:gM

‘l*The5e qtrlké due ess ot mnd 4ip vefhicallyw

: of & hurd élasuy quartz, within which are posketu of a fane,

Samples taken from these

Tnéy are cbmpoﬁed

“‘:minerallsea, sugsry quarbse
ted agaay value of 1 oz. per ﬁon“i

 veim§?have hod & repor -
it is dlfimcult to . “‘\

 ‘WiLhwut bhe a1d of aasuv plans,

vecﬂngtruuh which reefs conia un goud V&luea, fqr the area




N

5 chrysotlle fibres are mmned at Shabanx, but they are not

(t notable résulyg

r)\‘

Belln e sttrlot, On Shabanlq ane flve fxbre gradés ara

R
‘are extremely wxdespread throughout the area, and oan be

M

*'mlneral. Serpentlnes ave being

1s svch alnomplex maze oi‘trenohes, pmts and shafts.k

several symples weif tahen from %hese olalms w1thout any
é\\ N T : B e,

'fe'Aau s&oajg

Th&s 1& thn mamn economlc mlneral iﬂ theiﬁhmban1~ ‘}"

produced, w1ﬁh erogs Plhreq rangjng up to o 10n@ and

oacaélonally eyoeedmng thms. SBhort chrysdtlle fivre seamsﬂ 

“found in the Bulawayan serpént1nes and in the 1solated |
ultr&basac bodies north of Shabani. Brlttle and harsh o g
explnmted elsewhere. During the 1ast three yedrs a sliéh
recess1on hit the msbvstos 1ndustry 1n~§outhern Rhudes;a,
and althouﬁh there has been & sti&ht ﬁmprovement in 1964,
seVeral asbestos properties have remained closed, e &, o
the Huneybivd Amne and Slip Mine.

)

Pd sible P@mmorclal,Exﬁlmitati@nwof,Minmrals Asgocijted .

wlth Chrvuotmie Ashestos Mining. o ‘f RN

Cu*b@nat@d Sernentxne,

Thls rark nay have an appllcation as & rerractory

¢ uged in Eurbpe for this

rﬁlutlvely low

§
:
i
b}
g
B
1
:

e @ high magnesmum and
t the Shabanl carbonahed

=

purpose, a8 thay oAl
iran c0nhent.“ It would appear tha

\\
i
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) “0 b T " ‘ T L 11.7;7 kﬁ - " T Ve ' B \ -

\\ noo N " LT N . 1 N " .
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- ) \ oo i ;
: Seppantmneiwould be ideally Sulted for thls role. In %be e

“Hoheyblrd ared a Oompletely serpentlnmsed rock accura‘

ff‘ThJS attractive dark wraen rock hag. oeen U$Pd G&u&Slonally

N L
i\‘r f et

gﬁacal uu l&lﬂt nuene.‘g‘*v;;“v BRI

,uﬂfm Oljvane Flmgw.

,r““*

/
/

here I ater ral i requlred to Wlthobaﬂd 'hremely\highﬁ’

tempmratuz 35, 011V1ne rlour ha« been’ osed In parts of thé t

N .
Shabani Ultraba51c hdﬂtlﬂbwall the dun1tn has not been v

i

serpent:nlsed, 3nd therefore thig rcck could produca & pure
\\
L olmV1ne ooncentrate, providing the roeck is fmnely milled in.

nrder Lo ewtract the magnetmte‘

Talc Rock (Sospstone). : fh5wh\, %

Kl

i Thcre has been o commeromal exp101tatlmn of tiris rook
bﬁ date, ag unfortunately the talc is 1nvarnably oontamlna&ad

wwth magnesite, and is narnaily sheared. NSVerﬁheless,

_seleoﬁea gumples bave been used for scumpturmng.

a Economlc Manerals 0ther thay Ggl&anﬂ,ChrysotileAsbeétas¢rm\

. A .
Rt

‘ Galena, | |
“This mineral is frequenﬁly‘associatéa~wiﬁh the gold

entrahions'of galena do pocur on’
'[fcertain properties, e. g, Hoad Claims, 5 miles SE of Shebani.
B hese glaims, show & high ”

bearing veing, | Local conc

A&says curried out recently on B
 W¢ silver. content that is evmdantly eontained 1n the cryshal

,@  latbics,  These alalms are fomnd on the gnelsa, and ‘have

©
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“ibywpnh1ucﬁ from tne gold mining bperatmons

Ant_megx»- \ ',; EREE ‘;“7 . ;i”
= Thms wineral, in hwe form of st:bnite, 1s at: presenh
he;ng mmnmd on the gast bank of the Ngesm river where it |
crosaes the Shabanl—Bclungwc roads on the sita oé&glnaliy
~deseribed by Kn@p (1929). The stibhite had- ﬂot heen miﬂéd

!

commercia?ly unbil the bga;:t:mmnb of 1964, when the waﬁld

. mark@% prive of antiuwony rose gharply. Higher antamény

values were ereountered with dayth an this property; ana

several panalléi reefs have bees dis overed aajaceﬁt 19 the'

first peel,  These reoently exposéd veans strmke apgvox-

: 1matcly enst, watb a vartmnal dmpﬁ and ouberap well ahdve

the river elevation, %mey s.rzke parallel 54 the mullation

of the h@sh rock, which ds & deep grmen Bulawayan aahmst.‘

‘Thmsrasmlgts in clean wminimy slong strike, and #he ore is

further up %aded by hand sorting. B@aauqe pi %he\vermicalﬂ,

v
& Py

Pro'bta‘bly 1*emam B pi“-of‘ltable small working, ‘bu’t it is

unlikélv £0 wver produce & large tonnages

Spnd Dreds ing.

Lurge quantities of s&n&‘are%dep@sitéd in the Shabl

‘=dmp—mn& the narrow width of the veins {1-3 feed), this will
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COHC USIOVS
Reglonﬁl Sehtanx of the &habanz GHGISS. 

Sl ¢ i 5\"‘7

L;fthe ﬂhﬁdeﬁganvww*i
mal‘irl ‘"rﬁ]’xl‘hes. Brlf»fly twcﬂge are a AOll”wS‘ s ‘/'(;u\ o

Maogrcgor llsta four maln Cy@lbﬁ

fﬂ(a} The oldcst is & bonalitic gneiss ropreﬂantea bv uhe‘ ot
“ Rhoéegdale batholith (RhadeQ1gn Ml&lands)’ I% 19 thought i~}§

| @“ﬁ‘ to be post—Sabakwman but pre-ﬁulawayan, and may have caused ;%
o ~the granltiuatlon of Sebakwian sediments in OQrtamn Y g
f *‘, localltlas. - T AR R #' |
\b) The second pericd is & post»Bulawayan sonslitic gnelss, ,
gradlﬁg into & grey wassive tonallte, .8, Dwimba batholith ‘ {*

(ML&l&ﬁdS). These granites have & hmgher goda ccnténu than

Vi

. the older granites. | ‘ SHE —f‘ S ;‘ﬁ
”’h,(n) The Hatopos. porphyrmtmc adamellmhc represewts the
thi:drsulte, and iz thought o be a Lefusmon of the olﬂer )

sranttes during late Bulavayan or Shamvian tlmes,)with‘any'7

i

" agditien of pOuaSh. N ‘
(d) ‘Finally, the fourth group app@ar to be a @%raiﬁht‘

réfusion of the senalitic pneissedy wmthauﬁ any a&dxﬁlon of

| maﬁcrlaiu They are repres ented by the &1ne o medivm- - "

dramned tonalites of bhe BRI 6o uw of Gwanda, and. they are

li\ Dartly magsive anaApartly porphyrltac. '
| In the Shubani Distvicd, the grey meamumugramned gnpmas o
‘@j‘éan ﬁeﬁeompar@d with bhe oliest of Hocgregor's Series, Ig

i¢ definitely pre-Bulavayal; for theﬂﬁulawaygn'ggdlmﬁnﬁg »
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N pad @

‘hgyc‘been doposited on: lta pcneplaned Surfaee, ﬁuﬂ

9

g it s poqt-Sebanlan 15 unknown as no‘”baoluﬁb aﬁe deﬁer~ T[

o

‘ mlnacaons mave‘beer ccrrlv“

Sabakwlan, as thore is tn ﬁate o @vﬂdenca b; éedlnentary

featufea mﬁ‘hhe gnelss. : The urlﬂer has estahllshed a f‘;_ﬁﬁf

(

mreugnelsa ba51c 1nnrus¢on whlch’could be of ebakwman agn.Wﬂ

B 14 '( \ }
1ncrea4§ng age. Therefore, the earlvest sedmmenﬁs would

g

'*f conualn poorly sorted srkoses and greywackes, which eouﬁd

explaln the remarkably even texbure and COMFObltlon of the

“'fanC1ent gﬁel$s aroumd Shqbanlo Furthermare dua to thpxr

granmtlc aesemblaue, uhcoc\early ﬁadiments would be: very S

1Yk wnlch basmc and ULtfﬁbuﬁlc

J

“{r SﬂSCGPtlblt ho granatlﬂatlcn,

bodlea could remaan a4 ‘realstﬁr ' e.g. thc amphabblitc

‘?
] ’

zone vn,the &habanl gneiss. X / SR S
TR ‘ “". oo ,z:f'/"f'r'/ ‘1' - I ‘
y ! ‘\\. \ﬁ )' ® —A‘//‘ ” “;\

awa“aﬂ GéGaVﬁéllﬁ@, znd Orimln of the

n \\\ A x)
k\ " ‘v

Develﬁpment of the Eul

™

”YOUﬁECr Granmte»’

The Bulawayan System was hen daposiﬁeﬂHQn‘the‘

4

p@neplan@d murface of the sneiss, and due 50 tho hln R
th asostatic

edmmrntaﬁmmn aﬁanclat@& wl ‘

‘\«usiallc;arusﬁ, |
roland 1ed to tho formaﬁion

© yeadjustiient. of the gneiﬁsm ?qi

- j
s

0
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of %he*Bulawayan.gébsyndliné,

Downwarplng of the orust, wwtl fur*her movement

,sympathetlc shear¢nv and fractur ing of the gneiss parallel
‘to the geosynclinal axis, These fractures would be - Rk

' transmltted thr&ugh the SOlld slalle shell 1nto the smma

v

and upper mantlé
As a result of the sudden 1ocal release in pressure,

basac and ultrabasmc waterial would flow upwards along

¢

. these planes of weakness, forming the basic plllow 1avas,”
f\and serpentinite flows and 31118 1n the Bulawayan sedlments,
a as well as the Shabani Ulhrabasxc bedy and outlmers. With

wfurther developument of the geosyncllne, possib;v folloW1ng Q

i3

| on th@'ﬁuipourxng of pgreat volumes of submailné spllltlc

lfwas, the lower parts of the sislis crusr woxLﬂ Ye. 8t E:

¢

sufflclcnt depth feor palingenesis %o bake w;uaa,‘ ?he‘
Cyemobilised granitic materlal would tend o mi rauo 1n+o‘ ,
Loareas of Lower pressure, initiated by~tcnszona1 condltlons,

<and 5uided by maaorxmracturﬁs, particularly in the margmnal

¥

| gnemss foreland‘ -
According to the structural SetﬁlﬁV anﬁ comp031t10n,‘

| the Shabari younCBr graniﬁe could have su“b‘an origin, ond

could possibly bé correlated wzth the third suito of i

Macgregoy , viz. bho Matopos adameliite. ‘ “% .

The two granite bodies (Pig. 1) are emplLaced along &




Flate 473,

Pepasatite in the gneis
Tormed by 'sweoting' o
ints a frocture.

quurts (ferk oy
to the oneies
bedng

3 ossibly
the gneiss




ch Ry o : P : . .
. : o o . L Bt 1254 ' L [ Ce O L“\:‘:,‘;\»
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s , S o ; = : ;
. dmstincﬁ NQQ\~4O E &trlke, whlch forms 8 rlght angle to the

.}

o

1

o loeal syncl;&al axxa of the Bulawayan rooks, Thu main ES
. , ﬁ“ .
\ress1ve force operat@d in & NE~SW dlrebtlon e

*;ﬂ3   rogionai col
o durln@ the ﬂVb\utlon nf the Bulawayan geosynollne.‘iﬂ

; 7“ Laubﬁchcr (l963) statcs thls dlrocﬁlon to be N24 E"and

f Moh:tibs (1963>) as- NJOOE. ( IR U A

o Thls dommnant strcss dmructlon,would cr@até tcn31onll

i

condlklons in a parallel NE plane, wmth a strong shear

n ruglohal comprcssmonal dxrectlan. : The granlte magma wasﬂ

,\ -

;‘l;inflllud i

considers thmt mawéq
G ’\ ‘7) i My

,he "sweatmng" of the gneass 1nto

“on planeg, bv f i %&?ﬂaatmon of the potash- riuh

B (Plaﬁe 43), Th¢% hkﬁm of laterul ﬁoerat on on 8

f:ié cOmparablc (u\Jigtdnvisa@e& durnn @hé

oirdgin of the ynunzcr granihc,

“\‘ ‘ G TR
,x"J b A‘.‘

04 the. Younwer Grﬁnaﬁc.‘f‘? | B

The youngeﬁ gwanmtw in the Shabaﬂl dist spiet ig well

h@ cantach with the

'~]eprSGd; whilst L
horo ¢an he mapped o W1th1n

i the Shabi river) an& cleew
 a‘few‘fﬁnﬁ.“ Sim&larly, the contact bctwecn the ﬁulawajan

o Loa

primarmly moved 1nho thlu Llow pre surc tensional a%ea, whlie? ‘

[P T AN

' ﬁ, ‘the 1ater peﬁma+:te an& aplmte dykes and quartz vemu RE

**‘hm He 1ate quartz - pugmatlte vexn5‘3{

gnelav oén be locuted f‘

‘ }\ paﬁtern (N 0°~10 ) developed at an soute angle to ﬁhls ~‘ifiﬁ
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ﬁh“ﬁt roekq ana bhe ¢ anltc ha | Qso bcon nsﬁablmshod wlthmnit‘ﬁ9 j
“fﬁ‘l narrow llm*ts o : SRR o

o

AT
i

L It was' app gfnt throughmuﬁ Lhe flcla chminatlon of the

imhv rooks, ﬂhaﬁ\lhd emplacement bas beon

\ i

guid@d alﬂng ﬁlaﬁlﬁuu structural 1incs.“ Furthermore,—‘v.'

granmtc andg sur::vcrH

elthcugh upllfﬁlné and fraoturzng of the contact rocks has.
00curred, s&ch deTormation is on a very small ocale, and the‘ b
‘jj~”; ranltc appe&rs fg have permoated 1nto p051umon, rathér hhan
N>bccn inacctéd\y mumercu% dykos. and valnlets of granlto, and i
laLo granlte differentlat@a wlthin the surroundmng ronks, ) ;
teqtlfy to ibs gdbmlmty, _‘ o T ‘u‘ ‘”‘QQ, f?

The followiﬁg observed aeological features lmmbed | :

below 1llu traue*BGVPrgl aqpocts of bhe granlte oontroversy‘ a0

=

(l) The stralght ndeflncted contlnuatlon of nn 1ron—r1ch

'”. quartz Velﬂ 1n;11nﬂ with the quaconﬁ ‘banded 1ronstone "
(Figs., L& P), ig amsﬁrmklng foaturc co: ]utuly blsectlng,
‘the youﬁgﬁr ﬁranmte.\ In the n@rthurn partlan of tha :

W

granmte banﬂcd 1ran:tﬁn@ nndisturbod 1n strmk@ has been

f /

found within the gran\ta, and i & conbinua

;” - 1ran~r1ch quarﬁz vean\ The onclosing granmtu L of the:

i

ﬁlon ol th@

v

| ‘nmrmal pink varlety. 5

‘\

CThis feature cah b« sesounted for in varioua wayse

Nagmatléts would regard &he banded ironubono/mronarlch

uctuxpllf undisplaced iﬂClUdlon.‘ e
\comtaot for the larper sastern
with gronite e gme

Quartz VPlﬁ as @ str

1may represent a thurelert
ite aﬁ\%hlé 1eve1,

-
)

“53@ portion of the gran

7 DRI L G Ukt
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l*f‘”metasomatlc replaoement of COlléteral rocu by 8 5ran1me

g whereas a4 the

e ARBe i ‘73ﬁﬁ
‘ ! o C " T , L \ f 4

\,’

breaklng throuﬂh 1t a% 1ower levels,‘and bedoming emp]aacdh

on the o%her side., A relahlvely 1u1et emplaoament of the k

magma is ywequlred 1ﬂ,orqer to 1eave thlahnarrow body

undmsturbed by Llow mOVements Wluhln bhe magma, ’
Tranofmrmatmonlsts, on the otner hand, WOuld éon51dé§

thzs maature g a natural lres;s+or‘ eomparable o the

basic aykes rouna 1n the Donegal érunmte (Pltchcr Read f V

b
[

(2) The 0verall even | te ture end oompositlcn of ﬁhe granlte
Cﬁntrqsts wmth\bhe aboenbe of any £low qtruotureua Lacy\
( 960) malntamns trat Convectlon @urrent« in the melb woulﬁ

ensure an even bexture and compoaltlon. o achmeve tbe f“

| " ‘>same recult Kordhlnsky ( 960) noﬂeﬁ bhaﬂ dur;nb ﬁhe ,{ ‘

magma; a filtration of solntlaﬁs can oocux (osmoﬁmc
lllatian) Under the e Coﬁdltloﬂu, the ranmte 1s“

purifled from ﬁhe aasmmllata& components of the oauntry

#

rock. xurhaermore, a rise in the potontmal of alkalnes;
esyeclally potasaltm, 0ccurs in theoc golutions reaultmng‘

from the &1ssnlutlon of “tranw basws, e.g‘ cm101um,

magnesmum and iren, during tle réplaéemeﬂt of 11m@st0ne ég

and‘baalp rookd.
(m»vrcciln®~mlcroperthlte - Worrblende roek)

ana the amphlbolite,

‘contnct rock
ﬁﬁcvas between the younger grenite
granite and gnelsa coutact th@re 18 hardly

e
BN

This pfo&ess would explaln why 8 dlsﬁiﬁcﬁ‘w




g o R ”126;gf“

>j;;‘ e reﬂlacemenf of the gneiss BV Pot&sh felspar.‘ Furtdar»‘
EE mole, “the deep red colouratlon of thc mlcraperthite nEQTWJW
| the ﬂmphiholmté/granlt@ contact in explaaneu by the

v
W

ffpu j3531m11at10n of ferrouu iron into the erbtal 1attl¢eifrom  ﬁ”

'

g the 1vgﬁ"rl°h qmphlb“llﬁéy ﬂn& subsequent oxidﬁblon to

‘; $3 ferrlc oy hydrohbermal SOlutlonS (Emmon 1953)‘ B

“*‘vounger Hranlte, aug @e v8 that the granlte was aﬁplacad as :
| . g low ﬁemperature melt,  This observatlon ig sunported by
:“ﬁwy-the presence of mxorOCWInehmlcroperthlﬁe rather than .
h:[fortboclase in the granite. Ix this were true, then the
‘H7wgrﬁn1tu magma whould have had a4 high v130051ty; G&USiﬁg S

”’dasruptlon of the country rocks &urmngxlts 1ntrusion, whzch :

& not thet cases o ' s

i, uf“‘ It can b argue& that the rnemgs, belng oﬁfﬂ‘
v ‘ “(U i {,}gw . : 3
g compoﬁwtlon, wowla nardly elc afiecueﬂ hy the yaunﬂeﬁ “ranlté

” ”*intru sione Thln seotx@ns cut frouﬁthe connaaﬁ gneiss show a

the orlglnal fo]epars t@ be compme%ely al%era&, ana only
© guarts ana inbruded granlto mlnefals coula he ldenﬁlflﬁda o

"JSﬁmllafiy, serpentinisation af the Bulaw@yan graenstonc

‘ rbvxd at the g granite c@ntaét compl@tely maska any theimal

n)g me%amorphlp noning. ‘ . g L ‘
| ‘4) Two distinet sute of fracture pﬁtﬁefQS«dﬁgﬁr‘inj#he“‘*

abed by the irbnA‘

twc areas of the younger gianmte, aEpLr
&AQO) it is prqbahlo that

?10hwquartm %aﬂd (Figs. 2

o E o

””v(j) The low &egree of thérmal metamorpblqm surroundmng the   ffP

A e T
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these fractures have developed through the effect of dynamio

~A+?fhﬂ?ftﬁ@

i; forceq acting on dlfferenﬁ eﬁcomp&smlng host rocks" 1ae.

“the Bulawayan rmcks, due to Sheir structural b@tbint, would

dGVGJap a dlfferent streas fleld to that of ﬁhe Iollated

‘ gnelss, afd ﬁhebe stressas wou;d be refleoted in’ the o

A
\\
v

Pg}, youngur granmté.
: _tgp g Thc younger g;anlte tudi@d in detail at Shabahi, dﬁiy‘I“

‘_“‘represent the south weetern,extremlty of a dlelhdt line 4
ST Jot granites, extondmng 12 miles north—east to the\iundi | gt
ﬂ“iJ erer" Slmliar youngwr @ranltes have been examlned in o
X the Mashaba Dlstrlct, ¢.g the Chinoia Hlll graniﬁe, Whlch
\haq & comparable btr¢he ana composltion o that of the

g e o s e i S it i G B T

;,‘ Shabani grmme.‘

Thu portent of the pl@VlOUu statement, is the e00n0m¢c

algnlficanne of the young@r ﬁranlte 1ntrunzon.‘ Aﬁ Shabana
‘X

and Mashaba there are large depos1ts of chryaotlle asbosﬁos, f;
ana during the 1nvest1gat10ns of Laubscher (1963) the

]j} rmlatlvg age of the e d@poslts was esﬂablzshed. ”hls work

dlSproved Keop'a (1929) hypothe gis that thc gneiss was lator |

pt‘:han ‘che” Shabani Ulhrabk‘iE‘iG, and thqt the wnmss I)I‘Dv’lded

the hyarothermal solubions ncuasaary for the formation of

the asbostos, Keep (op.cits) di& rCOOgﬂlﬁé 2 younger R

granitic phase, but sonsidered tliis Yo be
' Ger@S his hyﬁrothermai olutlcns

&

an apophysm$ of

‘ “a‘thé.gng@ss. Laubacher d
from the Bulawiysn gea‘imé}zjlj\is, but the wribcr belwves ﬁhﬂt
ST i ‘ ‘ ‘\




e

N

: ﬁo qttempt to undersgtand the fermatlon and emplacement of

: elting.'

‘ whlch appuars to be a crltlcal factor, complete meltmng e

0 abovfé 660 Ca

M;Thérefore, assummg g thermal grad

1n tho system NaAlSi Oy - KA1313 8

[

“»flea.‘ o E < o \"f fJ'
o \\ g0

the yaunger granlta is the 1dcal sourcc for\the dhrysotmle?‘ ‘.
formmng hyarothermal solutlons.x X

1t was thercfore important b

the gr%nlte, in order b0 ﬂBGldC whcthe; it WS f0351ble to
1ntrudc & low temp@rature, fluld, granmtlc moema, havmng a ;

compoaltlon ana texture comparable bo the' Shabanl younger

granlte,

i

It 35 bcllevcd that meltlng can take placo aﬁ depbhs/of
12~21 Km. in_the aarth's crust,‘ln geosynclinal areas wh#re w/?
the 1n1tlal thermal gradient is of the order. of 30 c. /KJ I/

(Tut%le und Bowen 1958). uependlng on the water ocnt%nb, /
/
[

/

“f w111 ta&e place if there is 9~10% waber avalloble. ﬂher/

the watcr conbent is of the order of 2%, only p%rtlﬁL

) meltlng w111 take place, and preater depths would bb

necessaxy; " Dephns of 28-30 Knm. are ch1@aged in hﬁ1s
latter case (Lacy 1 960). | \ | y,

Ancordéna o Tuttls and Bowen, expérimental étuamcs'
- H,0, show tﬂam Lhn

alkali fulspars forn a ﬁnmpletc series of salmd,solmtmona

] but bolow this temperaturc they uﬁmmx rapldxy,
oo of water Vapour undmr PWOJSUTO.

tont of 40 G/Km, a mmnmmum

659601ally in the prcscn




| : "1\29,*

.depth of 22 Km is reoulred For the: mcltin of “he Shabari

¥

vranlto, where homogenouS folspars odlub W1th unmlxod

.,porthitic varicties, This figure is

‘ urther conf;rmed by
‘1 ﬁ‘g‘Bowen and Tuttle, who quote 21 K dopth fOr the complete v’*A‘i

U

fmelﬁlng of & wel granite contalnlng 9% wator, at’ a tbermal
%5; ‘graﬂment of 30 6 Uith a 2% water oqntcnt total meltmng
jr‘is bellovcd ba ocour at depths o %G Km “‘ObV1ously a

‘! V

‘stoeper thermal gradment, e.g.  50° c/xm

will reduce

| ”oon81derably the critlcal depth requlﬁed for complebe '
‘ kfma1thg¢‘ Thermal zones arc known toﬂexlst wmthln the“J ;
” earth' .ﬁrust, ng;n& wide varlatlonSwln tcmperature and

thurthérmore Budding ton (1959) bcllevds bhab durmng

- Precenmbrian times there was a for stoepcr géobhermal T
“‘ﬂpja&ienb in the lmuhouphcro. The 1n1t1a3 moltlng of the"w

Shabani youngur granitc uhcrcfor probably uodv placa during

'fhe fLﬂal stag@s of the Bulawayan g@o yncllno,‘uh&n the
= slallc layer %@nﬁ Shotho goosynclmnal rbot had b@&ﬁ ”
“‘QUffIC’CHﬁ&y deh?mased to causs. anmtezis or palmn&%na is,

Tempar ture“ of tna OTﬂQr of 900-1, ¢00°c aro Bhoughk to

‘haV@ oruurred at a deguht of approx amately 30 K gmving &

gcoth@;mal gfaﬁlont of 30»33 c/km, with an 1n1tia11y low

waber conhentwsf P i,

(Y

”r\ N
Y
‘\

“ %igraﬁi‘n of, th Dermv@d Gngnmtc Melt.
| "y o folding 1n tha Bulawavan\searments

b
|
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: 130.,,
A_R : |
sugﬁests ePemroganetlo movemcnt o have bcén %he domznant

- ‘}foroe.w‘ Macbragor (1951), consldors the foldlng of the

FRhodésian bascmen+ complex” (1.0. the Bulawayan Syabem in

i jbhe ShabdnlnBeLln Pue area) +to be prln01pa11u due to graV1ty. r

1§h‘éjwlth a rolatively thin crust resting on a moblle substratum,ﬁ
o the orust would sink ab 901nt of deposition, and the granmtes
f H‘wquld rise around it. Cértalnly at Shabani, the ehape and
sfruCturef in the Bulavayan Gugeosvncllne are. dotormined by ~i'
o ﬁh@ aﬁtlﬁude of the encompa531hg”batb071ths. . & ‘
Venlng Moinesz (1935) bolieves that the ﬁeVOlOpmcnt of
A geosynollne takes tho ordcr of 20 40 willion Joars, wmth
 i“§ ‘ccnt1nual comprﬁsalvc 551288, Should relaxatlén of thusc
| ‘V:orustal strosses occur bcfore tha eatadtrophic: stagé is
“raached, read3ugtm@nt tu 1scsuwt1ﬂ CQHlllelUm AWLLL take
f‘plact, and the geosyﬁclano WL13 not. bocome foldcd. ThiSv
“olaak of sbron orogonlc forc@* would prevent any V1olanﬁ
gﬁ3ﬂ , squcezlng of the magna into the hlgher regznn of thc Grust.
é““’ Insboad, a slow uPWQrd mlgratlon is env1sagcd, du;dod by

b,
maJOr fractures and ghear planes.

| !
A higher gcothermal *radlnnt is bolieved to aeour :
) . (2 !

g

NEEEE

“ with1n géagynannal godimenbary rocks than in aaaqc@nt e
powen (1947) staﬁes that relatively high |

‘sﬁable greas.

 femperatures would ocour near r ths base of & geosynclnne,‘

{rtaq g result of the 1n5ulation of the overlylng blanket of

“a‘zsedimentssu rherefore the: Lcmperahure 1osa durnng the




' |
- i . -

5 \‘V’upward passage of tne granltc magma from 1ts SOHTCQ‘V

baQG ‘of the geosyneline, s.g. at ) depth of ]O Km, will
5 pvobably be of the order of 200 C }artlal ﬁrystallauataéﬁ
ér“ W1ll have occurred with poaslbly a. slight ﬁifierent atlon |
‘*AR “of the melt taking place;{~“1ﬁcreased.mob1 1ty’o: the magm;;
‘{< due to an 1ncréaae in water, #ill scour durlnf ‘the SBlective
‘} refusmon 61 the sedlmcntj.‘ This

o

water would be obtazned
from the connate waber 1n the wealmﬁnts and the breakﬁown

of sedlmentary mlnerals.ix'Good peed (19?2), e¢t1mates that

kaollnltlc mineralg relea,e apprex1mate1y 14% vater durzng
thelr conV@r ion %o felspar.

The V1scosmtj‘of thp riagma

WOuld probﬂbly be raﬁuo@d 3rom 1010 to 109 §01aes (Bacy 1966ﬂ,‘
tberefore dmuiSt ng its upward migration; final emplacement

belng along tensgional $ractures ariamng from the formation

of hhe Bulawayan eouynullne and assocﬁated dzqstr@phlc”

readwustmentﬁ, Slmllar alkﬁll yoanger granlﬁes have bee

describ@& by Greenwaod (19 l}, in the P%ateau Provmnée of |
‘Norﬁhern Higeria, whers he eon31d@rs their 1ntrusman ” have‘
‘Joccurred by large gaale 8t0p1ﬂ alamg coneanﬂrlo fractufes,

- withoub &1,turbaﬁce af the older rocks. The cammon
Ha530c1aﬁ10n of gfanlte@ w*th uitrabasmc 1ntrusaons, might |
“be due to a higher residual thexmal gradient in these areas.m
- As previously mmnticned? thn granmte, althcugh,gu:ded o
‘. by large geale fracturing and at@&anplacemént poseibly

ssisted by staping! muvt nave been cwtremely flula not to

. a7
v
e
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’ "VCQHSG any magor deformataon of" the invaded rocksa WBowén SRS

believes that a ﬁota981um~r1uh granzvzc fraction is capable‘

S ot ah orbing water in 00n81derable excess of 9 10%

| »water@ 5 ;'~t
; foes the normal amount thought to ccaur in a sétu;ated / o
. granlhlc melta : \ “ﬁ*“ | ,  : fAﬁT,%
‘ | ‘ ‘ 7 " \ ,»// &
0001”132 and, Crvatal}.lbatlon, “ : e &,ﬁ , ﬁx ‘

It is thoughﬁ that the Na~K. Nranlﬁlc soJ&flons iﬁﬁ  n;N ok

o

“addltlon 10 havang a loaw vxseosmty, couid a}é; hava’been
emplaced at a relatlvely low temperaturq. //Chayes (1956)
" found that the compesxtlons of granites faﬂllnw in the Iow

I

temperature ‘trough of Bowen and Tuﬁtle's trlaxgular dmagrmm o

F E had the following assemblage:- quartz 40%, ortﬁbclasg 30% ‘~

and alb1te %0%. This compoaltzon is oomparable to. ‘that of

the Shabani ranlte, eXcept that inst ead of orﬁhoclase the

potaah felspar ig mlcrocllne—m1croperth1te. The low

i e g P e g

temperature of these granite solutaons would explain he,’

o
absence of thermal,metamorphlsm at the contact, , rﬁ g

The fine 1nf11tratlon of the surrounding rc»ks wa

[

Sx5 eventually arrested by bthe pro@resaive lowerlng oi the
Inmbxallv, bhé mamn o

s

e ey g

K temperature of crystallisatmon.
develop & ohalled margln, repreSented~m

ite/gneiaSICOntagﬁ,

granite mass Wwoul
bV the graphic texture at the gran |
on of bydrathermal solufiona would be . Kyn
ation, and these-wuuld escape

a

Aocumulatm

. increased during crystallis




‘Cun815t predQM1nant1y of quarbz and water, with acceﬁﬁory';

o stope 1ts way along joint planes in bthe granite, formlng
[’aplite and aplite-pegmatite composite veins,  As obolarg‘
fcon»inued, dllatatlonal shrinkage fractures devalaped at
7frﬂ hr1ght angles to the elon@atmon of the granmte. Many of

§ these fractUres were 1%fll]ed by the 1anprophyre dykes,

B

L s o

| contlnuously along Sultable fractures ‘and . Flanes o weakness %
| rln the gneiss end Bulawayan rocks ' ‘ s d
- . ! . . ' {

In the flnal btagus, the residual %ranltlc melt would

votash and_sodg feloper. This volatile material would =
.

whose seccurrence is resﬁrlcted to the granltea

i
i S

Nature of the Granitic Snlutions. o e {., e

. Mathins 1948; Hunter 1
‘1963), In the latter case,

“f‘with the findings of Soper

\" ' )

Accordlng to Tuﬁtle and Bowen (1958), sodlc or, pota551c

81llcate melﬁu are capable of ubsorblng large ﬁuantltles of

| water, whicn correspondingly decreases their reqpectfve
7MY@6bcﬁ}tles. Magmatlc granites with a high uoncentrﬂhlon v
"of sodic or potasglc minerals haVe been irequenuly @bserved ,

. in the field, and it would appear thﬁf a separatman of these.

XQRen Place (Ualker and

two fractions has in many, mnntances 0

9%6; Marmo 1 pb, Gates and gcheerer

g trend frnm‘soda»rmah to ’
6 'was ést@blished ' This agrees
(1963) in the Rogart Igneous |

allne lide. cf 1iqu1d desﬁent from y

pobash-rich graphic granit

Cémplex, where & calo=alk

o,




iy
w

' would oe fortuibous by any netasomatic process, But easlly

possibly have a low bemperature aﬂngreat,pabmlyt),

? tonallte, to porphyrltic granodmorite, to Dlﬂtite ffahifé, 

‘13 a loglcal argument for the orlgmn of the Shabanm rranﬂte,

q & R - S R R
J”1343 . ’ S L
. - ’(.‘? - : ST T B
g o “ ! : - ’ ) ' ! Dy

.

to apl ite was dlﬁ overed.(Flg. 10)¢ Therefdre from a

magmablc Drl 1n, there 13 cons1&erable ev1dence for a
Sy

jitib series descendlng from-a calc»xlka;zné éouaoe e

e g e

a SOdlb and potas31o dlfferentnate wmtb a flnal separatlon

of ﬁhls concentrate, : lhlo lelSan 1nto two fracﬁxons ig

Tt S

supported by 1aboraﬁory av1dnnoe whereby unmixing. a‘ | y
soda~potash smllnate melt occurs on cooling beiow 66 60°¢, f‘”ffg
Whltfleld (1959), consxders *hat there are two d19b1ncﬁ énd
members in & granlte serigs, based on comp051t10n and.

temﬁural features, one end being represented by & granite‘f"mjﬁ
contalnlng equal quaruz, plagioclase and potash ielﬁpmrvﬁ |
wlth minor amount@ ‘ot micz, i, e.‘comparable to the bhabanx

LI

younger granite. Therefare it is argued that the(serxes

prlal ﬁ by magmatlc differentiation. 7 ol o "
Mcst of the field cv1denee put forward by thé “wgmatxst

s been used bo support hhe views of the yAcponénts of >

e L AL S 2 g

P iR
gt Xt AN R SR

granitisation.  However, a ‘lthough seleotmve remobilisatiaﬁw‘

o

g

LA

the minor crysﬂallnsmtmon trends obae rved ab Shabmnm, ‘ ﬁ“ ?
[‘u»?
reflect 23 cheM1ca1 prooess gkin ¥ magmatic ﬁiffhrentlatlon :
Therefore, although mebasomabic fluids By 5ranmtis;nh " 3
solutions are attractive; espeelally the latter, 1n that’ thov

T I ¥ -3




R

. 0O

2 magmatié

| ;nalusmensa : rrom,thlg,\he deduced thnt;the 'magma!~1s“a~‘

' ssdiments ko the gouth, but there
there is & conneoﬁlon,bctwecu %

" veins associabed wi

emplacemenﬁrig'?uggested‘for ﬁhéjSh&baﬁi‘Youhgér f}
ranlﬁe.w\ ‘ | v L -

In ube wrlimr's opln;on, Shaﬁd 19¢f) hav the most

acceptable v1ewq an the nature of the granlt:o solutmons :

fcrm1ng the Shaban1 granlte. He observed thah an aqueous“

solutlon of alkaline salts 1s commonly founﬂ in quartzf

form of granitic emulsion, consisting of an emulsion of

érystals‘in two immiseible liquids, the‘lafge& volume

 having a'moderate to low alkaline oontent, and‘the‘oﬁhew«
& hlgh alkalnne confenb. Emulslmns are ?nown to have a

hlgh nobility at a rclatlvely low temperature, two 1ﬁportant

# factors in the Shabani ranm*e emplacement.

Th@ Orlpln of the Chrysotile=forming Garbonated. Hvdrohhermal ;

Solutlons.

it e s i .
f l

It 19 the writer's @oﬁt@ntlaﬂ that the sour e ot the

“hydroth@rmal 5olutlons whlch 184 to the form&tlon oi b ié

ohrysotile flbre depouits is the jaunger granlbe, and not

‘the connate waters 'in the Dulawayan smd1mont$, ag. proposcd

J by*Laubs&her (196%),  Thore are no known ohannelwayd

linking the tale zones in the Ulﬁrﬁbaslc with the Eulauayan
iy every 1n&10auton th@u
He quartz and pcgmuymte

th The granmte, end the tala onem.




‘ to be 1at@ Bulawayan, i.e,. post dlabase dyke 1ntru31on, and

,;  SGdzments themaolves are, poorly deVeloped 1n the Eulawayan -

~“, have been Odrrespondxmgly yiscous, and its eﬁplacement

‘compactlon will dwlve off con31derab1e quanﬁltlew of thﬁs 4

Llndgren (1935), conulders hhat mptedrlo Water in perﬁéable :7

sedlm“m’ary rocks may resch deplhs of m 000 feet, but

water auring the eag;x sta@es of the developin geosyncllne,—?

The fommatlnn of the asbestos dcpo 1ta aﬁ Shabanl is thought ;?

thereiore thelr dQVelopment is 1ncon51stent W1th the escape

of the %ulkAof tbe sedlmentary waber. Furhhermore the

@eosyncline aear uhabanm. : T e

In the early stages of thms 1nVestigat*on, it was
thought that the granlte was ‘dry'; a”de&uctmon basad on
iﬁs equmgranular, medmum—graaned textule, and <he low -
degree of thormal metamorphism on the surroundlng counbry

rooka, Had the granite been “initially 'dry*, 1h would :

woui& haye caused extonsive dislocation and possible
updamln @f the contaot rocks. TWe complete opposite hau’
Be@n found o he truey W1th the granite Ghowlné o remarkable
wobility coupled with low tcmperature4 These fcaturas haVé
“been doscribcd in detéml under “Mlgratman of the Dérlveé »;‘“

‘Granite Mol ngeoling and @rystallzsatmon"‘and "fiature, of

“the Granlt&c Solutloﬂﬁ" o "
ence of Bydrathermal

Evmaﬁnoe indieating the pres.

en in the nuaorous apkite, parm@tmte and

u : ‘ \\t ‘

solgni@ns sy be 8C




qua*tz volnﬂ‘emanatzn from tho granlte’\h Uﬁdergruumd‘on
Shabanle Mlne thuge same features have caused comparable

a{ﬁm. scrpentlnlsatlon of the dunmte, to that found adgacent to

fibre seams;

] Tme wrltcr con31ders Lhab the granltc ma gua had 8 1§w
viSCQS1ty, due - to its, Anltlally high water, cantcnt Whl&h
Was probablg 1n EXCGLG ox ~10%, Thls waey 1n¢reased by
. abso ptmon,om Water from the BalaWayan rcols, and by
‘[f reacumon wikh clay mlncrala, during 1ts upwsrd mlgrat1an;t

 Carbon leTidO ﬂoutalned in the rmﬂite melt could become

L)

, enrlchcd by tbe replacement or cafbonates nreqent 1n thé

~

o  ‘“ea1ment aﬁd 13V351 and by ab&orptloﬂ of abmos@herld ﬂ%
carbonated wabar. In early Archaen tlmes, it has bee f o

”A“ “est1MaLéd that thare was a far greiter progofﬁlon of carbon g

éioxiﬁe in tnq atmosph@re (ﬁacgreg@r 192?)

] wdu"d be thor@vghly 1naorporated 1n the magma, and ﬁ  \”1“<

‘cohcenﬁrabed 1n\regmons of 1owest pregsure anm teﬁperature o

fKennedy 1655) ¢ ‘ . w&.,' ‘n |
| Marey and Hass clge@sef Clgﬁ 3y ?xova& the hiWh

| solubllmty~@f alkali 4111Lateq in superheaﬁed waﬁer and ag |

pr@vzously mentloned, pouash«rich granate as founa near B

Shahanl is canable of abs@rbing large vo1umés ni WJﬁer.

Th@refnre, it is pre: 008?& that the Shabgn, younger .

cranmte pnbVlded the source for the hyarothermal sdlutiona :

that led o' bhe formabzan of ﬁﬁTYQQtlle asbesbos. Tue

4! - . ‘ ‘ Lol
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:'\(l) Gran1te is °3P3blﬁ of ab&orblng large volumes Qf waterr

"w1th bhe AOTMﬁﬁlon of chryeotile aabestos at shabani; “‘;;mﬁ i
Furfhermore, a Slmllar ﬁeologmcal aettlng necurs at Mashaba,"§%

- ' 1“?“1):
k anc+her 1mportant ChrV80ul1€ asbestos mlnlng centre» . "v‘aﬁ?
# .

\‘~<9) QQPG of the hydrothermal solutiona conﬁamned 1n the«
;i“granlte would be along eX1st1ng fracture patterng, e‘g. o

/"‘lthe joints in the granite, folmatxon planes‘ln the gnelss, e
sRThereLore, it iz logical to assume shat the aplntes,
‘rpegmatiteu and qUarnz veins in the granlte'will‘lollbw ﬁhe

" gheissic foliation, wit 11 t%@y are rnstrlctea by, the

‘:iqolutlomn would lead to the steatxvatmbn of the fuotwall,

’ )
'\ﬁnd the Formation of the talc zones 1n the Ulﬁrabnsmuw

2 e db@lsted by the primary layerin@ of 0l

g the urossuflhre“ﬁ?ﬁm

(and Lme footwall fracture natherns in the Shabanl Ultrabasmo.k

rUltrabaglc footwal Thése qillﬁeous, carbsnabed

“of the younger granite,

“1537

reasons are brleily summarlsed below.-xr

whlch would become concenirated 1n Low” pressure areas.

(2) The emplaeement of the granlte is oontemporan@ous

i
+
I
R
3
!
'
y
i

3
}
A
i
3

It
4

i
3!
:

4

7

400 C, igoin agreement with the low. ﬁemperature enplaoement“ “j

\The low temperature of ' thasp aoluhleng, probably 1 below 7“‘§
:

!

Crystalllsﬁtlon ef chrysotlle | ;

el fractures o the intrusion, o

would oteur in sub-paral |
This would\poasibly~

ﬁuﬁdﬁr ~ﬁitab1é structur@l @@nditinns.
iViﬁes within the

uunlté, for it is thought significent by the writer thath

s parallel the strike snd dlp‘ofthg |

‘\‘ 5’ .
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:-h . . H\“,' ’/’ : ‘ _1:“\\ . o - ) " 0 B \‘ ;;W
Ul#rab331c.§\ o “A'wjﬁkﬁ Se f*z;ﬂﬁ
DR ) § RN
2 i<4) Iﬁ has bepn esblmated that the cﬁollng tlma~£or &

granlte stmck comparable tu the Shabanl OCOurrence, is ln

. the r@glon of 150 000 year (Lacy 1960) Durang part of q

E: thls time hyﬁrothermai olutmbns will be driven 0ff for

long perlddsr C Althaugh the consolldatlon blme for
granlbe glveT ab@Vé could vary. considerably, it is obv1ous
@J{‘J 'that & long tlme 1nterval ig 1nvolved, whlmh is. crmtlcal -
Ly far the ¢ormat10a of the exten51ve asbestns depoqiﬁs at '5‘,1
f$¢;f5 ‘uhabanl.‘ ‘Slow aoollng of Lhe Shabani’ granmte is 1nﬂicatea *
-7 by the fa“matlontof mlcrocllne~mlcropertvxhe rathér than

orthoclaee (Mmrmo 1958). | \ SRR

'
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